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1903     Dickson,  R.  H.,  Xelson  Place,  Xewcastle-under-Lyme, 

Staffordshire. 
1910     DiOHTON,  Chas.  a.  Adair,  M.B.,  73,  Rodney  Street, 

Liverpool. 
1881     Dixon,  AV.  E.,  "  Kirkee,"  Mill  Road,  West  Worthing. 
1905     Dorrell,  E.  Arthur,  Bardsey,  19,  Bath  Road,  Reading. 

1920  DoYNE,  P.  G.,  8,  Harley  Street,  W.  1. 

1889  fDRAKE  -  Brockman,    Herbert    E.,    Col.    I. M.S.,    c/o 

Thomas  Cook  and  Son,  Ludgate  Circus,  E.C.  4. 
1895     Du  BouLAT,  H.  H.,  2,  Royal  Terrace,  Weymouth. 

1909  DuGGAN,  J.  N.,  Sir  J.  C.  Ophthalmic  Hospital,  Girguina, 

Bombay. 
1900     Eason,  H.  L.,  C.B.,  C.M.G.,  M.B.,  02,  Portland  Place, 

W.  1.     (C.  1915-17.) 
1919     East,  A.  Gerard,  M.B.,  Southleigh,  Truro. 
O.M.*Edmunds,  AValteb,  M.B.,  2,  Devonshire  Place,  Portland 

Place,  W.  1.     (C.  1885-8.) 

1902  fELLiOT,   Robert    Henry,    Lt.-Col.     l.M.S.    (retired), 

M.D.,  Sc.D.,  54,  Welbeck  Street,  W.  1. 

1903  Ellis,    W.   F.,   c/o  Messrs.   Holt,  3,   Whitehall    Place, 

S.W.  1. 

1921  Eminson,  C.  F.,  The  Royal  Infirmary,  Sheffield. 

190S     Emmerson,  Herbert  II.,  275,  Glossop  Road,  Sheffield. 
1883  *EMKYa-JoNES,   A.,    M.D.,    10,    St.    John    Street,   Man- 
Chester. 
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1918  Evans,  Fr-edkuick    ITudson,  Tlie  Glen,  1(51,  Lewisli.-ini 

Road,  S.E.  13. 

1900     Evans,    .).    Jameson,   M.D.,   41,    Newhall    Street,   Bir- 
iiiiu^liaiii. 

1907     Fentox,    Lt.-Col.   A.,   M.  B.,  I. M.S.,  c/o  Messrs.  Tlios. 
Cook  aud  Sou,  Kangoon. 

1911  Fenwick,    George,  O.B.E.,  Northern  Club,   Auckland, 

New  Zealand. 

1888  Fergus.  .A.  I'^ree^and.  M.I;.,  l^,  Newton  Place,  Charing 

Cross,  Glasgow.     (C.  1905-8.) 

O.M.  tFEHGUsoN,  H.  L.,  iM.D.,  Duuediu,  New  Zealand. 

1894  tFiscHER,  E.  C,  M.D.,  Cairo,  Ejrypt. 

1904     Fisher,  Lt.-Col.  J.,  D.S.O.,  I. M.S.,  c/o  Me.ssrs.  Grindlay 
and  Co.,  54,  Parliament  Street,  S.W.  1. 

1895  Fjshek,  .).   Herbert,  M.B.,  B.S.   (V.-P.),  83,  Wimpole 

Street,  W.  1.       (C.   1904-7  ;    1911-12  ;    S.   1907-10  ; 
V.-P.  1918-20;  Pres.  1920-22.) 

1919  FisoN,  James,  M.D.,  9,   North  Park  Road,  Harrogate. 

1912  Flaxman,  Samuel  C.   R. 

1917     Fleming,  Norman  B.  R.,  M.B.,  92,  Harlej  Street,  W.  1. 

1889  Flemming,  Percy,  M.D.,  70,Harley  Street,  VV.l.     (V.-P. 

19IL-13;    C.  1901-4.) 
1892     Folkkr,    Herbert    Henry,    O.B.E.,    Bedford   House, 
Sheltou,  Stoke-on-Trent. 

1919  Ford,  Rosa,  M.B.,  46,  Bernard  Street,  Russell  Square, 

W.C.  1. 
O.M.    Frost,  AV.  Adams.      (Address  uncommunicated.)      (L. 

1900-6.     V.-P.  1906-9.) 
1895     Galloway,  A.  Rudolf,  O.B.E.,  M.B.,  250,  Union  Street, 

Aberdeen. 
1887  tGARDNER,  John  J.,  .M.D.,  128,  Bishop  Street,  Montreal, 

Canada. 

1920  Gardner,  Mark  C,  M.D.,  Box  252,  G.P.O.,  Melbourne, 

Australia. 

1913  GuASWALA.   K.  S.,  The  Eye  Hospital,  opposite  Marine 

Lines  Station,  Queen's  Road,  Bombay. 
1912     GiBB,  H.  P.,  M.B.,  91,  Harley  Street.  W.  1. 
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1889     GiBBs,  Alfred  X.  G.,  52,  A\^hiteladies  Road,  Clifton. 

1902  tGiBSOx,  J.    LocKHART,   M.D.,  Wickhaui  Terrace,  Bris- 

bane, Australia. 

1921  GiLMOUR,  H.  M.,  22,  Museum  Street,  Ipswich. 
1918     GiRGis,  A.  M.,  Assiut,  Egypt. 

1918  GiRGis,  B.,  Ophthalmic  Hospital,  Cairo. 

1917  GiEi,  D.  v.,  c/o  Coutts  &  Co.,  440,  Strand,  W.C.  2. 

1899  Goldsmith,  G.  Hartet,  M.B.,  Harpur  Place,  Bedford. 

1907  GouLDEN,    Charles    Bernarb.    O.B.E,    i\I.D.,    M.C. 

(C),  42,  Welbeck  Street,  W.  1. 
1904     GowANS,  Thos.,  M.B.,  Henley  Grange,  Great  Smeeton, 

near  Northallerton. 
1897     Granger,  F.  M.,  18,  Nicholas  Street,  Chester. 
1895  tGRATsT,    H.  T..    M.D.,  414,  Delaware   Avenue,  Buftalo, 

U.S.A. 

1922  Graves,  Basil,  M.C,  35,  Weymouth  Street,  W.  1. 
1895  tGRAT,    James,    M.D.,    119,    Kobert     Street,    Toronto, 

Canada. 
1887     Grken,  Edwin   Colli i:r,  27,  Friar  Gate,  Derby.     (C. 
1903-4.) 

1903  Greene,  Arthur,  M.D.,  4,  Tiieatre  Street,  Norwich. 
1911     Gbeeves,    Reginald    A.,    iNI.B..    23,    Wimpole    Street, 

W.l. 
1885  *GuiFFiTH,    A.    Hill,    iM.D.,    Minbridge    House,    near 

Woking,  Surrey.     (V.-P.  1905-8.     C.  1893-6.) 
1910     GniFFiTH,  Arthur  Donald,  M.B.,  39,  Hertford  Street, 

May  fair,  W.  1. 

1894     GniMSDALE,    Harold,    ^\.\i.    (V.-P.),  3.   Harley  Place, 

Marylebone  Road,  N.AV.  1.     (C.  1907-10.)  " 
1899     GuuBER,  Rudolph,  M.D.,  81,  Harley  Street,  W.  1. 

1908  Gunning.  C.  J.  H.,  50,  Brook  Street,  Grosvenor  Sqiuire, 

AV.l. 
1910     Haab,  Prof.  0.,4l,  I'elikiiiistrasse,  Zuricli,  Switzerland. 
1889     Hailes,   C.    I),    (t..    M.D.,    2,    Richmond   Park    Road, 

Clifton,  Bristol. 
1885   IHaines,  Humpuuev,  Auclvh-md,  New  Zealand. 
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1902  fHALLiDAT,    J.    ('..    M.B..    Macquarie    Street,    Sydney, 
X.S.AV. 

1900  HAuaDii:,    Andiikw,    ]\[.B..  7,  Grosvenor  Crescent,  St. 

Leonard's-on-Sea. 

1912     HA?fAF[X.   Major    P.    J.,    D.S.O.,  R.A.M.C.      (Address 
iMicommuuicated.) 

1901  Hancock,  Edw.  D.,  Merrow  Grange,  Guildford. 
1908     Hanna,  Henry,  M.B.,  30,  University  Square,  Belfast. 

1901  Hanson.    Ekginald    E.,    M.B.,   20,    Kensington    Park 

Gardens,  A\'.  11. 

1920  Harford,  C.  F.,  M.D.,  30,  Finsbury  Square,  E.G.  2. 

1900  Harman,  N.  B.,  I\I.B.,  108,  Harley  Street,  W.  1. 

1902  Harkies-Jones,  E.,  M.D.,   16,  Castilian  Street,  Nortli^ 

aiuptoii. 
1910     Harston,  George  M.,  M.D.,  Hong  Kong. 
1882  *Hartrijjge,  Gustavus,  12,  Wimpole  Stn^et,  W.  1.    (C. 

18S9-92,  189.')-S.     S.  1892-5.     V.-P.  1910-11.) 
1905  tHAR-rr,  G.  W.,  M.B.,  Ch.B..  Wellington,  New  Zealand, 
1899     Hawkes,  C.  S. 

1901  Hawthorxe.  C.  O.,  M.D.,  08,  Harley  Street,  AV.  1. 
1908     Hat,  Pekcital  J.,  M.D.,  350,  Glossop  Eoad,  Sheffield. 
1892      Hatdon,  Frank.  Apothecaries'  Hall,  Water  Lane,  Black - 

friars,  E.G.  4. 

1921  Healy,     James     Joseph,     M.B.,    Lucania    Buildings, 

Iilanelly,  South  Wales. 
1899     Henderson,  Edward  E.,  M.B.,  Eedrigg,   Ferry   Koad, 
Felixstowe. 

1903  Henderson,     Thomson,     M.D.,     15,    The     Eopewalk, 

Nottingham. 

1896  Henry,  K.  AVallace,  M.D.,  6,  Mar'iet  Street,  Leicester. 
1905     Hepburn,    Malcolm     Langton,    M.D.,    111,    Harley 

Street,  AV.  1. 

1897  Herbert,     Lt.-Col.     Herbeut,     I. M.S.    (retired),    19, 

Brunswick  Place,  Hove,  Sussex.     (C.  1911-13.) 
1887  *Hern,  John,  M.D.,  Seinmercote,  Darlington. 
1910     Heron,  Datid,  Burton  Court,  Chelsea,  S.AV.  3. 
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1905     Hewklev,  F.,  72,  Wickham  Road,  Brocklev,  S.E.4. 
1900     Heymger,  E.  D.  Scott,  :\r.  B.,  C.:\I..  89,  Preston   New 

Road,  Blackburn. 
1895     HicKMAX,  H.   K.    Belcher,  M.B.,  Castle  House,  Flux 

Bourton,  near  Bristol. 

1920  HiGHET,  H.  C,  M.D.,  Radley  House,  Winchester. 

1916  HiyE,  ^Montague.  M.D.,  30,  Weymouth  Street,  W.  1. 

1888  *HixNELL,  J.   S.,   M.D.,   0*2,     Garland    Street,   Bury    St. 

Edmunds. 
1905     HiKD,  R    B.,  M.U.,  52,  Xewhall  Street,  Birmingham. 
19  L9     Hodge,  G.,  M.D.,  603,  Dorchester  Street  West,  Montreal. 
1897      Hogg.   G.    H.,  M.D..  37.   Brisbane  Street,  Launceston, 

Tasmania. 
1911     Holmes,  Gordon  M.,  C.M.G.,C.B.E..  M.D.,  l01,Harley 

Street,  W.  1.     (S.  1912-15,  C.  1915-17.) 

1889  HoLTHousE,   Edwin    H.,   MB.,  35,  Nottingham  Place, 

AV.l. 

1917  HoLTOAK,  W.  L..  M.D.,  45,  AVelbeck  Street,  W.  1. 
1905     HosFORD,  J.  S.,  31,  Weymouth  Street,  W.  1. 

1893  tHowE.  LuciEN.  520,    Delaware   A\enuf,    Butialo,  N.Y., 

U.S.A. 
1908     Hudson,  A.  C,  M.D.,  50,  Queen  Anne  Street,  W.  1. 
1889  t Hughes,   Samuel  H.,  173,  Macquarie  Street,  Sydney, 

New  South  Wales. 
1893  tHuGHES,  Wilfrid    Kent,    :\LB.,    102,    Collins   Street, 

Melbourne. 
1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 
1919     Husain,   T.,    Khan-Bahadur    Eye  Hospital,  Allahabad, 

India. 

1921  Ingle,  E.  W.,  M.D.,  Davenport   Road.  Durban,   Natal, 

S.  Africa. 

1922  Iles,  Arthur  Ernest,  MB,  B.S.,  17,  Victoria  Square, 

Clifton,  Bristol. 
1901      Inman,  Wm.,  M.B.,  22,  Clarendon  Road,  Southeea. 
1898     James,   George   Brooksbank,  5,  Harley  Street,  W.  1. 

(C.  1911-13.) 
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1908     James,  Hohert  Rotsox  (C),  46,  Wimpole  Street,  W.  1. 

(S.  1918-21.) 
1905     Jaques,  U.,  20,  Athenaeum  Street,  Plyinouth. 
1918     Jellett,    James     William     Henry,     M.D.,     Dublin, 

11,  Beresford  Street,  Waterford. 
1883  tJKNKiNS,  E.   J.,   M.D.,  ^^epenn  Towers,  Douglass   Park, 

Sydney,  N.S.AV.,  Australia. 
1908     Jekemt,  H.  Eowe,  66,  Harley  Street,  W.  1. 
1910     Jewell,  AVilliam  H.,  M.D..  27,   Queen   Aiuie   Streel, 

AVI. 

1882     Johnson,  G.  Lindsay,  M.D.,  Britanuia  Buildiugs,  AVest 
Street,  Durban,  Natal. 

188S  t Johnston,  Geo.  D.,  Georgia  Street,  Vancouver,  British 
Columbia. 

1898  *Jones,     Gkorge,     M.B.,     8,     Church      Terrace,      Lee, 

S.E.  13. 

1897  Jones,  Hugh  E.,  19,  Roduey  Street,  Liverpool. 

1894  tJoNES,E.  H.,  INI.B.,  B,S.,209,  Macquarie  Street,  Sydney, 
New  South  AVales. 

1914     Joseph,     Hugh     Percital,     Eye     Hospital,     Colombo, 

Ceylon. 
1905     JuLER,  F.  A.,  ALII,  B.C.  (C),  14,  Portland  Place,  W.  L 

(S.  1919-22.) 
1914     Karant,  N.  N.,   "Eye    Clinic,"    near   Edward    Theatre, 

18,  Kalbadevi  Road,  Bombay. 

1899  Kkeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900  fKELSALL,   H.   T.,   AI.D.,   1,    Devonsliire  Terrace,  Perth, 

AV.  Australia. 

1898  IKendall,     M.      AV.     Martindale,     AVelliugton,      New 

Zealand. 

1888  tKENNY,  Augustus  Liio,  ALB.,Cli.B.,  13,  Collins  Street, 
Melbourne,  A^ictoria,  Australia. 

1921     KiEP,  AValter  H.,  M.B.,  Kaser-el-Ami  Hospital,  Cairo, 

Egypt. 
1913     KiLLEX,  AV.  M.,  AI.D.,  32,  College  Gardens,  Belfast. 
1904     KiLLicK,  Chas.,  M.D.,  14,  Spring  Bank,  Manningham 

Lane.  Bradford. 
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1906  KiLKELLV,    Col.    P.    P.,    I. M.S.    (retired),    c/o    Messrs. 

H.  S.  King  and  Co.,  Pall  Mall,  S.W.  1. 
1922     KiKKPATRicK,   Henry,    M.B.    (Lieut.-Col.    I.M.S.),    54, 
Welbeck  Street,  W.  1. 

1895  Knaggs,    Robert    Lawford,    M.D..   27,    Park   Square, 

Leeds. 

1910  Knapp,    Arnold,    M.D.,    10,    East    51th    Street,   New 

Tork,  U.S.A. 

1911  Lang,  B.  T.,  B.C.,  22,  Cavt^ndish  Square,  W.  1. 

O.M.  Lang,  AVilliam,  22,  Cavendish  Square,  W.  1.  (C. 
1886-9.     Y. -P.  1900-3       (  J d ing  Pres.  1903.) 

O.M.  Lawforb,  J.  B.,  M.D.,  LL.D./27,  Weymouth  Street,  W.  1. 
(C.  1886-9;  1898-1901.  S.  1895-8.  V. -P.  1905; 
1913-16.     T.  1905-11.     Pyv«.  1911-13.) 

1889.  *La\vs,  \\'.\r.  G.,M.B.,  3,  East  Circus  Street,  Notting- 
ham.     (C.  1909-11.) 

1896  Lawson,    Sir  Arnold,  K.B.E.    (T.),  12,  Harley  Street, 

W.  1.     (V.-P.  1917.     C.  1909-1911.) 

1895  fLEA,  .1.  AuGL'STL's.  M.B.,  Grahainstown,  Cape  Province, 

S.  Africa. 
I885t  Le  Cronier,  Hardwicic.  St.  Heliers,  Jersey. 

1917  Leask,  H.  L.  G.,  ^I.D.,  70,  Dixon  Avenue,  Crosshill, 
Glasgow. 

O.M.  Leuiard,  H.  a.,  M.D.,  26,  Lowther  Street,  Carlisle. 
(C.  1900-1.) 

1912  Lee,  H.,  MB.,  6,  Park  Square.  Leeds. 

1904.  tLEE.   W.   A.,  Col    l.:\I.S.   (retired),  44,   Primrose   Hill 

Koad,  N.W.  3. 
1911      Letchwokth,  T.    \V.,  M.B.,  68,  Claremont  Eoad,  Sur- 

Imiom. 
1903     LEvr,  A.,  M.D.,  67,  Wimpole  Street,  \V.  1. 

1907  Linusav.  W.  J..  M  D.,  81,  Heme  II  ill.  S.E.  24. 

1921  Lister,  Major  A.  E.  J.,  I. M.S..  c  o  Llovds  Bank, 
Dursley,  Gloucestershire. 

1896  LTsrKn,Sir  W.'l'.,  K.C.M.G.,  Ml)..  24,  Devonshire  Place, 

W.I.     (V.-P.  1918-21.     T.  1921-22.     C.  1907-10.) 
1892      LonGK.  Samiki,,  iun  ,  .M   D..  2S,  M.-mor  Jvoad.  iiradl'ord. 
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1911     LoosETiT,   Alfred    E.    A.,    M.B.,    25,  New    Cavendish 

Street,  AV.l. 
1903   tliUCKHOFF,  James,  M.D.,  Rliodes  Buildings,  St.  George's 

Street,  Capetown. 

1899  Lym:,    H.    WiLLOUGHBi',    M.D.,    Speldhnrst,    Elmfielcf 

lioad,  Eroinley,  Ken<". 

1900  MacCallan,  Authuu  Feiiguson,  CB.E  ,  M.B  ,  Public 

Health  Depart?nent,  Cairo,  Egj'^pt. 

1913      IMcCreadt,  W.,  M.B.,  2,  University  Square,  Belfast. 

1918  McCuLLocH,    R.   J.    P..   M.B.,   L.R.C.P.,    102,    College 

Street,  Toronto,  Canada. 

1920     MacDonald,  Alexander,  M.B.,  c/o  J.  McWhirter,  Esq., 
The  Valley,  Brisbane,  Queensland. 

1905     Macdonald,    J.    G.,    Imperial    Chambers,   Dee    Street, 
Iiivercargill,  New  Zealand. 

1919  MacFetridge,  William  C,  M.D.,  27,  Upper  Fitzwilliam 

Street,  Dublin. 

1920  MacGillivray,  Allister  M.,  M.B.,  23,  South  Tay  Street, 

Dundee. 
1890  *MAcrT[r.LrvRAY,   Angus,   ^I.D.,  23,   South    Tay  Street, 

Dundee.     (C.  1902-5.) 
1902     Mackay,  D.  Mathesox,  M.D.,  15,  Albion  Street,  Hull. 

1888  *Macicay,    George,    M.D.,    26,    Dnuuslieugh    Gardens, 

Ediuburgli.      (C.  1900-2.     V.-P.  1906-9.) 

1889  t^rACicENZiE.    F.    Wallace,    M.B.,   139,    Upper    Willis 

Street,  Welliniiton,  New  Zealand. 
1895      McKenzce,  H.  V.,M.D.,Eluibai.k,  Abbey  Road, Torquay. 
1889     MacLehose,    Normax    M.,    M.B.,    18,    Harley    Street, 

W.  1.     (C.  1902-5.) 
1897  tMACLEXXAX,   Duncan    N.,    ]\I.D.,    12(5,    Bloor    Street 

West,  Toronto. 
1892  t^MAcLEOD,   CirAiif,i:s  G.,   M.D.,  157,   Macquirie  Street, 

Sydney,  N.S.W. 
1922     Maker,  Herbert   Odillo,  M.B.,  Cli.M.,  lHo,  Macquarie 

Street,  Sydney,  N.S.W. 
1922     Mann,  Ida  Caroline,  M.B.,  13,  Minster  Road,  Crickle- 

wood,  N.W.  2. 
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1902     MciMui.LKN,  W.  U..  MB..  O.B.E..  133,  Harley  Street, 
W.  1.     (C.  1914-17.) 

1911  McNabb,  Henry   II.,   M.D..  S\,  St.  Jolui  Street,  Man- 

eli  ester. 
1918     MacNeil,    Capt.    Frank     A.,     810,    Boyd    Buildings, 
Winnipeg,  Canada. 

1912  McPHicitso.N,  ^lAJor{,  I.M.8.,  c  o  Ophthiilmic   Hospital, 

Bombay,  Indi.i. 
1911     MacQueen-,  J.  F., 
1899     Maddo.y,   Erxest    E..    M.D.,    Gleiiartney,   Poole    Hill, 

Bouniemouth.     (C.  1904-G.) 
1918     Maghy,  Charles  Alfred,  Suite  409,  Tiuiken  Building, 

San  Diego,  California,  U.S.A. 
1922     Maher,    H.    Odillo,    195,   Macquaire   Street,    Sydney, 

N.S.  Wales,  Australia. 
1899  fMANcuE,    Charles,  B.A.,  M.D.,    3:?.    8''^'    Alessaudru, 

Yallett:i,  I^IaltM. 
1922     Mann,  Ida  C,  M.B..  B.S.,  13,  Minster  Road,  Cricklewood, 

N.W.  2. 
1901  fMANNiNG,  Leslie  8.,M.  B.,  Cliristcliurcii,  New  Zealand. 
1911     Mansok,  W.  H.,  M.D.,  17,  Royal  Terrace,  Glasgow,  W. 

1904  Markus,  Charles,  M.D.,  28,  Wimpole  Street,  W.  1. 
1883  t:\lA  Ki,ow,     Frank     William,    M.U.,     200,     Higlnand 

Street,  Syracuse,  N.Y.,  U.S.A. 
1916     Marquez,  M.,  Dr.,   Puerta    del  Sol,  13,  31adritl,  S[)ain. 
1907     M  a  hsha  h\..  .1  a .m  i.;s  Coi.e,  M.  I).,  126,  Harley  Street,  W.  1. 
1888   tMAKTiN.  Ai,UEitr.  M.D.,   \\\-liinut..n,  New  Zealand. 
1919     Mason,  Mrs.  Mary  E.  Joel.  M.D..  25,  Gordon  Square, 

W.C.  1. 

1905  Massev,  a.  Yai.k.  M   D..  24.  'i".,vist..(k  Sipmrf,  W.C.  1. 
1918     Mathieu,    Capt.    Albert,   C.A.IM.C.     (Address    uncom- 

niunicated). 
1918     Matthews,  Richard   H.,   M.D.,  4,  Upper   Fitzwilliam 

Street.  Dublin. 
1916      Maxted,  Georcje.  M.1»..  14,   Tliorpe  Mansions,  Norwich. 
1'.)14      MaxwEM,,  !Mi."<^^  1'].  y\..  Ml!..  19.   ix.w.'r    Baggot    Street, 

DiiMin. 
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1904     May,  H.  J.,  M.15.,  B.C.,  21,  TI.e  Avenue.  Soiitliaiiipton. 
1902     Mavou,  Stephen,  59.  Harlev  Street,  W.l.    ((".1912-15, 

1913-22.     S.  1916-19.)' 
1912     Mead,  Johx  Clauki:,  MB.,  "  Bryii-v-mor,"   Yarmouth 

Road,  Lowestoft. 
1901     Menziks,  J.  A.,  M.B..  9,  Castle  Hill  Aveuue,  Kolkeistoue. 

1920  Millek,    H.    p.,   M.D.,    100,    Stoke   Newingtoii    Road, 

N.  16. 
1897  t'^IiNNES.  RoiJEKT   Stani^kv,  .M.  D.,  127,  Metcalfe  Stred, 
Ottawa,  Ontario. 

1921  MisHRA,  R.  S.,  M.B.,  B.S.,  Rutlam,  Central  India. 

1911     Mitchell,     Leoxakd    J.    C,    M.D.,    4.    Collins   JStreet, 

Melbourne. 
1921     Moodie,  a.  R.,  M.B.,  5,  Windsor  Terrace,  Dundee. 
1896     MooXKV.    IlEuiiEiiT    C,   M.B.,    3;},   Fitzwilliam    Place, 

Dublin. 

1908  MooKE,  R.  Foster,  O.B.E..  ^\.n..  B.C.  (S.j,  91,  Harley 

Street,  W.l. 

1909  MouRELL,  Reginald  A.,   Headiugton  Ortlmpsedic  Hos- 

pital, Heading-ton,  Oxford  :  6,  King  Edward  Street,. 
Oxford. 
1896     MoTT,  Sir  F.  \V..  K.B.E.,  M.D..  F.R..S.,  25,  Xottingliani, 
Place,  \V.  1.      (V.-P.  1904-7. J 

1908  MoxoN,  Eranic,  O.B.E.,  M.B..  B.S.,  4,  Bentiuck  Street^ 

W.l. 
1921     MUKER.JEE,  S.  K.,  13,  Kyd  Street,  Calcutta. 
1916     MuLHOLLAND,  P.  J.  H.,  5,  University  Ternu-e,  Belfast. 

1909  JVaylou.  W.  Rokbuck,  14,  Carr  Road,  Nelson,  Ijancs*. 
1920     Neame,    Humphrey,    256,    Temple    Cliamlier!;.    Temple 

Avenue,  E.C  4. 

1909  Nell,     Andreas,     Victoria     Eye    and    Ear    Hospital, 

Colombo,  Ceylon. 
1881      NlCUOLSON,  A.,  M. B.,  30,  Brunswick  Scjuare,  Brighton. 

1910  NoKnENSON,     Dr.     l-litiK,    10.    Wasagatan.    Stockholm, 

Sweden. 
1912     Norman,    Alfred    Clarence,  ]\1.D.,    X-ray  Institute, 
New    General    Hospital,     Baghclarl,    Mesopotamia. 
Tran.'!.  to  The  Gl'.'U,  Stoiicliou.sc.  <t1os. 


XXVI 
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1889  tO'KiNEALY,  Fin.:i)i:i!icK,C.I.E.,C.V.O.,Lt.-Col.,  I. M.S., 

c  o  Messrs.  H.  S.  King  &  Co.,  9,  Pall  Mall,  S.W.  1. 
1911     Oliver,  M.  W.   B.,   O.B.E.,  M.B.,  128,  Harley  Street, 

W.  1. 
1914     OliveH:  Cteorge  H .,  284,  Manningham  Lane,  Bradford. 

1899     Ormond.  Akthur   Wm.,  C.B.E.,  7,  Devonsliire   Place, 

W.  1.     (C.  1910-12). 
1892  fOuR,    A>^drew   Wilmam,  M.D.,  Brisbaue. 

1890  tOsBOENE,  A.  B.,  M.D.,  4(5,  McNab   Street  South,  Hamil- 

ton, Canada. 

1890  tPAL:MER,     L.     LoRAX.    ]\I.D.         (Address    nncommuni- 
cated.) 

1894  *Parkkr,    Hi<:iiBERT,    Saraj^ossa     House,     Xew    Street, 

Henley-on-Thames. 

1899  Parker,   Herbeei-    George,  13.   Cliorley   New  Eoad, 

Bolton. 

1900  Parsons.  Sir  Johx  Herbert,  C.B.E.,r.R.S..M.B.,D.Sc., 

(V.-P.),  o4,  Queen  Aune  Street,  W.l.    (C.  1909-12.) 

1887  tPATEL,  D.  H.,  Bai  Hirabai,  B.  J.  Charitable  Dispensary 

Tardeo,  Bombay. 

1907     Paterson,  Jamks  V..  M.B.,   11.  Melville  Street,  Edin- 
burgh. 
1900  fPATKAR,  ]3hagya>t  Sakharam. 

1902     Patox,    Leslie.    M.B.,   29,    Harlev   Street,    \V .  1.     (C. 
1912-15.) 

1918     Pear.se,  Patrick,  L.K.C.P..  L.R.C.S.,  17.  The  Crescent, 
Limerick. 

1888  Peucival,   Archirald   Stanlky,   M.  B.,    IlCh.,  West- 

ward, Tankerville  Terrace,  Ne\vcastle-on-Tyne.     (C. 

1906-9.) 
1S91      Pkrrv,    Sir    A..   ;M.D.,  Surgeon-Major.    Principal   Civil 

^Medical  Oiilcer,  C(jlotnbo,  Ceylon. 
1880  tPi:iM{V.   Francis   F.      (Address  nncomimmic-ated.) 
l'.»2<>     Pksikaka.  !!.  II ..  Shiilvsiicar  Hut.  (low.  r  Street,  W.C.  1. 

1895  I'icKARi).      Hansom.      MI),.     :n,      l^ist     Southernhay, 

Kxi^ler. 


XXVII 
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1916      PiKK.  N.,  M.D.,  10,   York    Terrace,   St.   Heortje's  Road, 

CMieltenham. 
1910      PisANi,   Lt.-Col.   L    .1.,    I. M.S.    (retired),   49,    Wimpole 

Street,  W.  1. 
1900  fPocKLKY,  Fr.vncis  .Antii.i>.  M.D.,  227,  ^racquarie  Street, 

S.vaiiey,  N.S.W. 

1903      PoLT.oCK.  W.  B.   Inglis,  21,    Woodside   Place,  Charing 

Cross,  Glasgow. 
1896  *FooLET,  G.  H.,  301,  Glossop  Road,  Slietfield. 

1891  tPoPE,     U.     J.,     M.U..     Box     497,     G.P.O.,     Sydney, 

N.S.W. 

1902  Potter,  Bkrnard  E.,M.B.,  26,  Park  Crescent,  Regent's 

Park,  W.  1. 

1903  *PoTTS,  Georuk,  B<i\'er  Cottage,  Tonbridge  Road,  Maid- 

stone. 
1899     PjiiCE,  Henry  J.,  :Maldon,  Essex. 
1882     Prichard,  A.  W.,  6,  Rodney  Place,  Clifton. 

1908  Pridmure,  Walter  G.,  Major  I.M.S.,  c/o  Grindlay  and 

Co.,  54,  Parliament  Street,  S.W.  1. 

1903     Pritcharu,    Eric    L.,   M.D.,    70,    Fairliazel     Gardens, 
X.W. 

1892  Pronger.  Charles  Eunicst,  Litchdon,  Harrogate. 

1909  Prowse,   S.  Willis,  M.D.,  706.  Union  Bank  Buildings, 

AVinni[)eg,  Canada. 
1911     Quick.    Hamilton    E.,    :\l.B.,    "  Varfell,"    130,    Eaton 

Crescent,  Swansea. 
18J59     Ramsay.    A.    Maitland,  INI.U.    (Pres.),   15,    Woodside 

Place,  (Glasgow.      (C.  1909-11.      V.-P.  1915-16.) 
1922     Rea,  Robert  Lindsay,  M.D.,  M.Ch.,  B.Sc,  125,  Harley 

Street.  W.  1. 
1899     Rkad,  E.  1.,  Government  JNIedical  Officer,  41,  Frederick 

Street,  Port  of  Spain,  Trinidad,  West  Indies. 

1921     Renwick,  Gordon,  Royal  Eye  Hospital,  Oxford  Road, 

Manchester. 
1891     Reynolds,    Ausiin    Euward,    35,    Finsbury    Sqnare, 

E.C.  2. 
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1913     EiAU.  ]\I.,  Kasr  el  Aino  Hospital,  Cairo,  Egypt. 

1897  EiCHMOND.  K.,  M.D.,  29,  Lin^'^elll   R.>a(L  Wimbledon, 

S.W.  19. 
1922     EiDDELL,     Brownlow,     M.D.,      22,      Newtou      Place, 
Glasgow. 

1892  RiDLEr,    Nicholas    C,  M.B..   27,    Horse  Fair    Street, 

Leicester. 
1921     Roberts,   B.   H.    StClair,   Cwm  House,  Castle  Street, 

Worcester. 
1885  *RoiiERTS,  Edwauu,    Penywetn,  Aberystwitli,  Cardigaii- 

ishiie. 
1896  fRoiiERTS,  Col.  Sir  James  R.,  CLE.,   i\LB.,  LM.S.,  c/o 

Messrs.  King,  King  and  Co.,  Bombay. 
1891      lkOi!t;KTsox-LL'j,LAKTOK,  ARCHiBAr.D  Louis,  jNI.B..  C.INL 

(Address  uncommunicated). 
1921     Robinson,  F.  H.,  M.B.,  1  and  2,  Castle  Mansions,  Eloff 

Street,  Johanueslturg,  South  Africa. 
O.M.     RocKLiiFK,     \V.    C.     :\LL).,    Seliolce,    Hessle,    Yorks. 

(C.  1892-0.     V.-i'.  1900-3.) 

1898  Roe,  Autiiuu  Lkgge,  -J3,  Pryme  Street.  Hull. 

1898  Roll.   G.  W.,  M.B.,  B.C.,  7,  Upper   Wimpole  Street, 

W.  1.     (C.  1910-12.) 

1890  Roi-STON,   John    1.'.    14.  The  Crescent,  Piymouth. 

1891  RoL'icif.  .\iiTiiri;  Ciiaim.ks.  Tiie  Slii-tihliery.  Ivxeter. 
1919     Kose-Innes,  Arthur,  25,  Aslicbureh  Park  Villas.  AV.  12. 

1921  Ross,    James    Ai.exandkk.     M.B.,    Cavendish    House, 

Carlisle. 
1882  tRoTU,    Rkutek    Iv,    D.S.O.,   42,    College   Street.    Hyde 
Park,  Sydney,  New  South  Wales. 

1893  *RoWaN,   John.    M.B,.   10.    W'oodsidt^   Crescent,  Charing 

Cross,  Glasgow. 

1899  *Ro.viiru(Jii,      A.      P..      M.B.,     3.      .Maiich.'si<-r     Sqnar.-. 

\V.  1. 

1922  RuBiuGK,  J.  L..  M.B..  CM..  D.IML.  Willowniore,  Cape 

Province,  S.  Africa. 
1805     RrssKMi,  J.  S.  Kisikn,  M.1).,44,  Wimpole  Street.  AV.  ]. 
(C.   1900   :!.      S.  I!)il3  0.      C   190i;-0  ) 
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1908  RcTHEKFOini,  A.  Fuekk,  ^FB  ,  19,  Abbey  Eoad,  B:irrow- 
in-Furiiess. 

1900  tS.vOKit,  L).  S.,  U.D.,  Hraiitfoi-d,  Ontniio,  Canada. 

1884  *SANnFOi{D,  Arthur  W.,  M.D.,  13,  St.  Patrick'ss  Place, 

Cork.      (C.  189G-9.     V.-P.  1902-5.) 
1918     Santos,  Costa,  Lisbon,  Portugal. 
1918      SaUxNders,  p.  W.,  xM.B.,  68,  Wimpole  Street,  W.  1. 
1907     Scott,  Gr.  Affleck,  M.B.,  Kingsland  House,  Ballarat, 

Victoria. 
1921     Seale,  Edward  A.,  M.D.,  B.Ch.,  Grahamstown,  S.  Africa. 
1918     El  Seesy,  A.  M.,  Cairo,  Ophthalmic  Hospital. 
1892     Shannon,  John  Rowlands,  M.D.,  17,  East  38tb  Streel, 

New  York  City,  U.S.A. 

O.M.    Sharkey,  Sir  S.  J.,  M.D.,  24a,  Portland  Place,  W.  1. 

(S.  1885-8.     C.  1888-91.     V.-P.  1900-2.) 
1918     Shaw,  Datid  le  Baron.     (Address  uncommunicated.j 
1920     SicHEL,  Alan   W.,  M.D.,   S.A.   Association    Chamhers, 

6,  Church  Square,  Cape  Town. 
1920     Simpson,  William  Henry,  M.B. 

1899  Sinclair,  A.  H.  H  ,  M.B.,  8,  Cbarlotte  Square,  Edin- 
burgh.    (C.  1917-1919.) 

1891  Sinclair,  Walter  William,  M.B.,  8,  Arcade  Street, 
Ipswich.     (C.  1909-1912.) 

1912  Smith,  D.  Priestley,  M.B.,  95,  Cornwall  Street, 
Birmingham. 

1889     Smith,  John,  M.D.,  Brycehall,  Kirkcaldy. 

O.M.  Smith,  Priestley,  M.B.,  M.Sc,  52,  Frederick  Eoad, 
Edgbaston,  Birmingham.  (V.-P.  1887-90;  1898- 
1901;  1907-10.     C.    1888-6.     Pr^s.  1905-7.) 

1903  Smyth,  Ernest  J.,  M.B.,  Sevington,  Epsom  Eoad, 
Guildford. 

1911  Snell,  H.  Cecil,  70,  Hanover  Street,  Glossop  Eoad, 
Sheffield. 

1910     Snellen,  Prof.  H.  Biltstraat,  Utrecht,  Holland. 

1901  Snowball,      Thomas,      ]\I.B.,      83,      Bank      Parade, 

Burnley. 


XXX 
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1919     SoBHT,    N.,    M.D.,    c/o    Ophthalmic   Hospitals,    Public 
Health  Department,  Cairo. 

1919  SouTER,  Wm.    Clarke,  M.D.,   2,  Bon  Accord  Square, 

Aberdeen. 
1889     Spencer,   Matthew    H..    M.l).,    92,    Oxford   Gardens,. 
jS^orth  KensiDgtoii,  A\  .  10. 

1889     Spickr,  Wm.  T.  Holmes,  M.B.,  5,  ^Manchester  Square,. 
W.     (C.  1900-2.     L.  1907-12.     Y.-P.  1910-12.) 

1905     Sprawsox,  F,  C,  M.B.,  7,  Imperial  Terrace,  Claremont 
Paik,  Blackpool. 

1895  fSTAMBERG,  A.  C,  -M .B.,  5,  Windsor  Crescent, St.  Heliers 
Jers^ev,  Cliannel  Islands. 

1886  Stephexsox,     Stdket,    M.B  ,     33,     AVelbeck     Street, 

AY.  1.     (C.  1898-1901,  1901-7.      S.  1901-4.     X.-V. 
1915-17.) 

1806     Stevensox,   Edgar,    M.D.,  39,  Eoduey    Street,   Liver- 
pool. 

1904  Stetexsox,    Johx    Simpson,    M.B.,    Eoyal    Exchange 

Buildings,    Catliedral    Square,    Cliristchurch,    ^e\v 
Zealand. 

1920  Stevexsox,  Thomas,  M.D.,40,  Eodney  Street,  Liverpool. 

1905  Steward,  E.  S.,  10,  Princes'  Square,  Harrogate. 

1913     Stewart,  John  Barboue,  M.B.,  17,  AVoodside  Terrace, 

Glasgow,  AV. 
1893     Stirling,     Alexander    AVilliamsox,    AI.D.,    Empire 

Buildings,  Atalanta,  Georgia. 

1887  fSTiKLiNG,  J.   W.,  I\1.B.,  388,    Sherbrook   Street  AVest, 

Montreal,  Canada. 
O.M.     Story,  J.    B.,  M.B.  6,  i\Ierrion   Square  North.   Dublin. 

(C.  1885-S.    A^-P.  1894-7,  1920-22.   Pres.  1918-20.) 
1904     Stkes,  AValter,  31,  AVinckley  Square,  Preston. 

1888  *Stm,  AVilliam  George,  :M.D.,  12.  Alva  Street,  Edin- 

burgh.    (V.-P.  1918-21.     C.  1906-9.) 
1883  tSymons,    Mark     .Iohnston,     M.D.,     North     Terrnce, 

Adelaide,  South  Australia. 
1907     Tampi.  K.  K..  Trivandrum,  South  India. 


BLECTKD 

O.M.  Tav,  Waukn,  Gl,  Oaldield  Koa.l.  AVost  Croydon.  (C. 
1880-2.) 

1903  Taylok,  II.  II..  'M'k  BrunsAvick  Square,  Hove,  Brigliloii. 

1899  Taylor.  Inglis.  M.B..  22a,  Caveudish  Square,  W.  1. 
1891     Tatlou.Jamks.  C.B.E.,M.D.,49,We]beck  Street.  W.  1. 

(V.-P.  1910-11  C.  1894-7,  1900-3.  S.  1897-1900. 
T.  1911-1918.) 

1889  Taylok.  S.  J.,  M.D.,  44,  Princ-e  of  Wales'  Hoad,  Nor- 
wich.     (C.  1904-7.) 

1919  Tewfic,  M.,  c/o  Oplithalmic  Hospitals  Siza,  Depai'tment 
of  Public  Health,  Cairo. 

1900  Thomas,  Frank  G.,  M.B.,  22,  Walter  Road,  Swansea. 
1895     Thompson,    A.    Hugh,   M.D.,    36,    AVeyniouth    Street, 

W.  1.     (C.  1910-12.) 
1895     Thompson,  George  AV.,  M.B.,  80,  Harley  Street,  W.  1. 
1895  *Tiiompson,  Eoberx,  jM.D.,  B.S.,  Bunya  Bunya,  AVici<- 

liam  Terrace,  Brisbane.  Queen.-land. 

1911  Thomson.  Eric  A.,  M.B.,  Maison  Antou  Eaad,  Beyrout, 

Syria. 
1905     Thomson,  H.  Wright,  D.S.O.,  M.D.,3,  Sandyford  Place, 

Glasgow. 
1898     Thomson,    W.    Ernest,    jM.D.,    A'iewbank,     Botliweil,. 

Lajiarkshire. 
1919     Thorpe,  Reginald,  15,  Cavendish  Place,  AV.  1. 

1919  Tivt,  Cecil  B.  F.,  M.B.,  12,  The  Crescent,  Plymouth,. 
South  Devon. 

1883  fToBiN,    William,    c/o    Messrs.    John    Tobin    and    Co., 

Halifax,  Nova  Scotia,  Canada. 
1900     ToMLiNsoN,  John  H.,  Tudor  Lodge,  Eghani,  Surrey. 

1904  fTooKE,    Frederick   T.,    M.B.,    36,  Mountain   Street,. 

Montreal,  Canada. 
1895     Toombs,    Herbert   George,   193,   Cromwell  Mansions, 

Cromwell  Road,  S.AV.  7. 
1904     ToWNSENU,    T.    H,    D.,    M.B.,    14,    St.    Patrick's    Hill, 

Cork. 

1912  Traquaih,  H.  Moss,  M.D.  (C),  16,  Manor  Place,  Edin- 

burgh. 
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1905     Trench,  F.  P..  M.B.,  81,  Eatou  Terrace,  S.W.  1. 

1902  tTRiLOKEKAK,    V.    S.,    308,    Lohar     Street,     Bombay, 

India. 
1917     TuCKETT,  Itor  Llotd,  M.D.,  2,  Trebovir  Eoad,  Earls 

Court,  S.W.  5. 
O.M.     TwEEur,  8ir  Jokk,  LL.D..   lUO,   Harley  Street,  AV.  1. 

(Pres.  1903-5.     C.  1881-7.     Y.-F.  1891-4,  1905-8.) 

1898     Tterkll,  F.   Astlet-Cooper,  M.B.,  27,  Queen  Anne 

Street,  W.  1. 
1894     U.SHKR,  C.  H.,  M.B  ,  3,   Bon    Accord  Square,  Aberdeen. 

(C.  1909-1912.) 

1916     A^'alentine,  John  A.,  M.D.,  53,  Kent  Eoad,  Southsea. 

1920     Veitch,  a.  H.,    M.B.,    Birmingham    and  Midland    Eye 
Hospital,  Birmingham. 

1913  Viner,  Geoffrey,  M.D.,  27,  Queen  Anue  Street,  W.  1. 

1922     Vivian,  Harold  Suoden,  M.B.,  B.S.,  Chota  Dilkuosha, 

Windmill  Hill,  Enfield. 
1888     Wai.kkk.   Cvkii.   H.,   .M.B.   (V.-P.),  8,   Oakfield  Road, 

Ciilton,  Bristol.      (C.  1907-10). 
1916     Wallace,     William,      M.  D.,     II,     Ladbroke      Eoad, 

W.  11. 

1900  Waruale,  John  D.,  M.B.,  Carlton  Villa  AVest.  Jesmond 
Eoad,  Xewcastle-on-Tyne. 

1914  AVeeks,    John    Elmer,    M.U..   D.Sc,  46,  East   57tl. 

Street,  New  York  Cit\',  U.S.A. 

1910  tWEiHEN,  A.  AVallace,  M.D.,  183,  Macquarie  Street, 
Sydney,  N.S.AV. 

1887  Wells,  Authur  P.  L.,  ]\l.B.,  48,  Belsize  Square, 
Hampstead,  N.W.  3.     (C.  1896-9.) 

1885  AVerneu,  Louis,  M.H.,  31,  Merrion  Square  Nortli, 
Dublin.     (C.  1902-5.) 

1908  Wharton,  John,  M.D.,  21,  St.  Jobn  Street,  Man- 
chester. 

O.M.  *Wherky,  G.  E.,  31. B.,  Corpus  Buildings,  Cambridge 
(C.  1897-1900.) 


XXX  Ml 

ELECTED. 

1920     White,  Haery  V..  M.C.,  M.D.,  143,  Palatine  Road,  West 
Didsbury,  Manchester. 

1895     Whitehead,  Arthur  Lokgley,  M.B.,  31,  Park  Square, 
Leeds.     (C.  1912-15.) 

1920     Whiting,  Maurice  H.,  O.B.E.,  M.B.,  9,  Welbeck  Street, 
W.  1. 

1918     Whittington,  Capt.  T.  H.,  Oakfield,  Carshalton  Road, 
Sutton,  Surrey. 

O.INI.   Williams,  R.,   125,  High  Street,  Bangor,  IS'orth  Wales, 
(V.-P.  1896-9.) 

1922     Williamson-Noble,  Frederick  A.,  B.Ch.,  27,  Harley 
Street,  W.  1. 

1920     Wilson,  David,  M.B.,  30,  New  North  Road,  Hudders- 
field. 

1920  Wilson,    Edwd.    Fras.,    M.B.,    Glenalt,   Omagh,    Co. 

Tyrone,  Ireland. 
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RULES. 

1.  Object  of  the  Society. — The  object  of  the  Society  is 
the  cultivation  and  promotion  of  Ophthalmology. 

2.  Meetings. — The  Society  shall  hold  a  meeting  each  year ; 
the  sittings  shall  be  held  on  two  or  more  consecutive  days.  On 
each  day  thei'e  shall  be  usually  two  sittings.  The  date  and 
place  of  meeting  shall  be  cbosen  by  the  Council. 

3.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  medical  practitioners  whose  qualifica- 
tions are  satisfactory  to  the  Council  of  the  Society  shall  be 
eligible  as  Ordinary  members.  Other  Ophthalmological  Societies 
in  the  British  Empire,  aj^proved  by  the  Council,  may  become 
aflfiliated. 

4.  Officers  of  the  Society. — The  officers  of  the  Society 
shall  consist  of  a  President,  four  Vice-Presidents,  a  Treasurer, 
two  Secretaries  and  six  other  members,  who  together  with  the 
President  of  each  affiliated  Society  or  representative  accredited 
by  him,  shall  form  the  Council  and  manage  the  Society's  affairs. 

5.  Election  of  Mejibers. — Every  applicant  for  admission 
to  the  Society  shall  send  to  one  of  the  Secretaries  a  form 
signed  by  at  least  three  members,  who  have  personal  know- 
ledge of  the  applicant,  or  by  the  President  and  Secretary  of  an 
affiliated  Society.  Such  application  shall  be  submitted  to  the 
Council,  and  if  approved  the  applicant  shall  forthwith  be  admitted 
a  member. 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of  electing  as  Honorary  members  men  of  distinguished  eminence 
in  Ophthalmology,  or  in  the  sciences  bearing  upon  it. 

7.  Subscriptions. — The  Annual  Subscription  shall  be 
,£1  lis.  6d.  payable  in  the  month  of  October.  No  member 
whose  subscription  is  in  arrear  shall  be  entitled  to  attend  the 
meeting.  Any  member  whose  subscription  is  twelve  months  in 
arrear  shall  cease  to  be  a  member  of  the  Society. 
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8.  Election  of  Officers. — The  Officers  of  the  Society  shall 
be  elected  yearly  by  Ballot  at  a  Business  sitting  held  during 
the  meeting.  A  balloting  list  of  the  names  recommended  by 
the  Council  for  election  shall  be  posted  to  each  member  two 
weeks  previously.  At  the  Business  sitting  twelve  shall  form  a 
quorum. 

9.  Duration  of  Office. — The  President  shall  not  hold  office 
for  a  period  of  more  than  two  consecutive  years.  No  other 
member  of  Council,  except  the  Treasurer,  shall  hold  the  same 
office  for  more  than  three  consecutive  years. 

10.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes 
of  General  and  Council  meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 

11.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, aud  shall  keep  the  Minutes  of  the  Society  and  Council. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  the 
meetings.  They  shall  have  charge  of  and  shall  keep  a  register 
of  all  papers  communicated,  and  shall  be  the  Editors  of  the 
'  Transactions.' 

12.  Treasurer. — The  Treasurer  shall  receive  all  moneys  due 
to  the  Society,  and  make  all  payments  ordered  by  the  Council, 
keeping  an  account  of  all  such  receipts  and  payments.  The 
accounts  shall  be  audited  once  a  year  and  presented  to  the 
Society  at  the  Annual  Business  Meeting.  Two  members  of  the 
Society  shall  be  nominated  by  tlie  President  to  audit  the 
Treasurer's  accounts. 

13.  Meetings  op  Council. — The  Council  shall  meet  as  fre- 
quently as  necessary  during  the  Annual  Meeting  and  at  other 
times  if  specially  convened.  Five  shall  form  a  quorum.  The 
President  shall  have  a  casting  vote  in  addition  to  his  ordinary 
vote.  The  Council  shall  decide  upon  all  questions  relating  to 
the  reception  of  communications,  and  shall  liave  power  to  submit 
any  paper  to  referees. 
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14.  Vacancies  of  Offices. — Tlie  Council  shall  have  the 
power  of  filling  up  any  vacancies  Avhich  may  occur  in  any  of 
the  offices  of  the  Society  between  one  Annual  Meeting  aud 
the  next. 

15.  'Transactions." — The  Society  shall  publish  a  yearly 
volume  of  'Transactions'  as  soon  as  possible  after  the  Annual 
Meeting  (vide  Bye  Law  1  concerning  communications).  There 
shall  be  an  Editorial  Committee  consisting  of  the  President,  the 
Secretaries  and  two  other  members  of  Council,  together  with  the 
Secretaries  of  affiliated  Societies.  A  copy  of  the  '  Transactions  ' 
shall  be  sent  to  every  member  whose  subscription  has  been  duly 
paid  ;  and  to  each  Honorary  mem  ber. 

16.  Publication  of  Papers  and  Discussion. — No  paper  shall 
be  accepted  if  it  has  been  published  elsewhere.  No  paper  shall 
be  read  before  the  Society  unless  a  copy  of  it  has  been  sent  to 
the  Secretaries  at  least  four  weeks  before  the  meeting,  together 
with  an  abstract  suitable  for  immediate  publication  in  the 
journals.  When  possible,  notice  should  be  given  relating  to 
card  cases,  and  a  short  abstract  of  all  papers  to  be  read  before 
the  Society  shall  be  distributed  to  all  members  before  the 
meeting.  No  report  of  the  meetings  of  the  Society  may  be 
published  by  members  or  others  without  the  sanction  of  the 
Council. 

17.  Notice  of  Meeting. — Three  months  before  the  date  of 
the  Annual  Meeting  a  preliminary  notice  of  the  meeting  shall 
be  sent  to  every  member. 

18.  Visitors. — Any  member  of  the  medical  profession  may 
attend  a  meeting  of  the  Society  (except  the  Annual  Business 
Meeting)  on  being  introduced  by  a  member  of  the  Society. 


'The  Library  has  now  been  transferred  to  the  premises  of  the  Royal 
Society  of  Medicine,  1,  Wimpole  Street. 

LIBRAKY   RULES. 


1.  The  Lil)rary  shall  be  open  at  the  same  hours  as  that  of 
the  Royal  Society  of  Medicine,  viz.  from  11  a.m.  to  6.30  p.m. 
•daily,  except  Sundays. 
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2.  Members  will  be  entitled  to  read  the  books  at  1,  Wimpole 
Street,  between  these  hours,  or  to  take  them  out  on  signing  a 
receipt  provided  for  that  purpose. 

3.  A  large  number  of  periodicals  will  be  accessible  to  members 
in  the  Library.  The  current  number  may  not  be  taken  out  of 
the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
a  fine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  by  sj^ecial  permission. 

7.  A  member  taking  out  a  book  will  be  held  responsible  for 
its  being  returned  in  good  condition. 

8.  Members  of  the  Ophthalmological  Society  who  are  also 
Members  of  the  Section  of  Ophthalmology  of  the  Eoyal  Society 
of  Medicine  can  have  the  full  use  of  the  Fellows'  Library  on 
payment  of  an  additional  guinea  instead  of  the  usual  sub- 
scription of  two  guineas. 


ADAMS  FEOST  COLLECTION  OF  LANTERN  SLIDES. 

1.  The  slides  shall  be  in  the  custody  of  the  Librarian. 

2.  They  may  be  lent,  for  the  purpose  of  teaching,  to  teachers 
in  any  recognised  Medical  ScIkkjI  on  application  to  the  Librarian. 

3.  The  regulations  under  which  tlie  slides  may  be  borrowed, 
together  with  a  list  of  the  slides,  shall  be  printed  (a)  in  the 
Transactions ;  (b)  in  the  Catalogue  of  the  Library;  (c)  on 
leaflets  which  may  be  sent  to  enquirers. 

4.  Other  slides  may  be  added  to  the  collection,  but  the  num- 
bering (in  so  far  as  it  coincides  with  tliat  of  the  figures  in 
Frost's  Funthts  Ornli)  shall  be  retained. 

5.  Tlie  following  are  tlie  regulations  uikIit  wliidi  the  slides 
may  be  borrowed  : 
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Regulations  for  the  Loan  of  Lantern  Slides. 

L  Not  more  than  20  slides  may  be  borrowed  at  one  time. 

2.  Not  less  than  three  days'  notice  of  the  wish  to  bori-ow 
slides  shall  be  given,  and  a  list  giving  the  numbers  of  the  slides 
required  shall  be  sent  to  the  Librarian. 

3.  The  borrower  shall  sign  a  receipt  for  the  slides,  which  will 
be  given  back  to  him  on  their  return. 

4.  The  slides  must  be  returned  within  three  days,  no  other 
slides  can  be  lent  to  the  same  borrower  till  this  has  been  done. 

5.  Any  slides  broken,  lost,  or  damaged  shall  be  replaced  or 
repaired  at  the  expense  of  the  borrower. 


THE  BOWMAN  LECTURE. 

HesolutioH  of  Council,  September  18th,  1883. 


"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  fii-st  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,' 
which  shall  consist  of  a  critical  resitme  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  no  other  business  shall  be  transacted." 


EDWARD   NETTLESHIP   PRIZE. 

On  the  occasion  of  Mr.  Nettleship's  retirement  from  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
the  object  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophthalmic  Work,  and  at  a  meet- 
ing of  the  General  Committee  of  the  above  fund  on  July  2nd, 
1902,  the  following  resolutions  were  adopted  : 
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1 .  That  the  prize  should  be  a  Grold  Medal  for  the  encourage- 
ment of  scientific  ophthalmic  work. 

2.  That  the  Council  of  the  Ophthalmological  Society  of  the 
United  Kingdom  be  asked  to  undertake  the  custody  of  the 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
such  members  to  be  changed  after  each  award. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
be  determined  upon. 

5.  That  only  British  subjects  be  eligible  to  I'eceive  this  Prize. 

6.  That,  subject  to  the  discretion  of  the  said  Council,  the 
Prize  shall  be  awarded — 

(a)  For  the  most  valuable  contribution  to  Ophthalmology 

during  the  three  years  immediately  preceding  or  since 
the  last  awai'd,  or 

(b)  For  the   best  work   done   on   any   subject   previously 

selected  and  annoimced  by  the  Council  of  the  Oph- 
thalmological Society. 

7.  That  in  the  event  of  no  woi-k  being  found  of  suflBcient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  25th,  1906. 

"  It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  any  one  year,  or  accunndated  during 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund' ;  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Eules." 

N.B. — Additional  trustees,  in  accordance  with  the  terms  of 
the  Trust  Deed,  have  to  be  appointed  by  some  person  nominated 
bv  the  Coiuicil. 


JiVK-LAWS   CONCEKNING   COMMUNICATIONS. 

1.  The  '  Transactions  '  shall  consist  of  such  communications 
made  to   the  Societv,  or  lo  afliliated  Societies,  bv  or  through 
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nienibers,  as  may  be  deemed  by  the  Council  suitable  for  publi- 
cation. Also  of  discussions  of  im]iortance  or  interest  iirisin^r 
out  of  such  communications. 

2.  No  communication  to  the  Society  shall  occupy  more  than 
twenty  minutes,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  without  the  special  permission  of  the  Chairman. 

3.  All  communications  accepted  l)y  the  Society  become  the 
property  of  the  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published. 

5.  The  cost  of  illustrations  shall  be  borne  by  the  Society  so 
far  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 


REGULATIONS  CONCERNING  THE  EXHIBITION  OP 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

A.  A  card,  provided  by  the  Society,  must  be  placed  con- 
veniently near  the  patient  (unless  it  is  undesirable  that  it  should 
be  read  by  the  patient  or  friends),  and  on  it  must  be  clearly 
written  an  account  of  the  case,  comprising  all  the  particulars 
intended  for  puhlicatioa.  The  title  only  of  the  case  will  be 
announced  by  the  President  to  the  meeting,  but  the  Exhibitor 
(or  his  representative)  must  be  present  at  the  meeting,  and  be 
willing  to  read  the  case  and  fui-nish  additional  details  if  called 
upon  to  do  so ;  the  length  of  such  oral  communications  not 
to  exceed  five  minutes. 

B.  Pathological  Specimens  may,  at  the  discretion  of  the 
Exhibitor,  be  shown  by  card,  and  will  then  be  subject  to  the 
above  regulations.  It  is  particularly  to  be  noted  that  the 
description  on  the  card  must  comprise  all  the  particulars 
intended  for  publication. 

voi,.  XFJi.  e 
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LIST    OF    COMMUNICATIONS 
brouctHT  before  the  society  during  the  session 

1921-22. 


I.   OPENING   OF   CONGRESS. 

Presentation     of     the     Edward     Nettlesbip     Prize    to 
Dr.  H.   Moss  Traquatr  .  .  .1 


II.    DISCUSSION   ON   INDUSTRIAL   DISEASES 
OF   THE    EYE. 
Opening  Papers  by — 

Dr.  T.  M.  Legge,  C  B.E. 
Mr.  Bernard  Cridland 
Prof.  Edgar  Collis     . 
Mr.  N.  Bishop  Harman 
Mr.  Charles  Kii-lick 
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III.  DISEASES  OF  CONJUNCTIVA   AND   CORNEA. 

1.  Corneal  ulceration  in  opbthalmia  neonatorum  and  its 

after-treatment.  By  M.  S.  Mayou       35 

2.  An  incident  in  the  life-history  of  the  Xerosis  bacillus. 

By  M.  S.  Mayou       42 

3.  The  analysis  of  a  series  of  cases  of  interstitial  kera- 

titis. By  J.  F.  Cunningham       -44 

4.  A  case  of  Mooren's  ulcer.     Bv  W.  T.  Holmes  Spicer       60 


IV.   DISEASES    OF   THE    LENS. 

1.  Extraction    of   cataract    under    a    broad    conjunctival 

bridf^e.  Bv  T.  Harrison  Butler       62 


VOL.    XLII. 


«§ 


XLIV 

PAGE 

2.  Greyish-white  spots  of  the  anterior  lens-capsule  after 

abscission  of  iris  for  traumatic  prolapse. 

By  Basil  Graves       74 

3.  DiflBculties  in  removing  hard  cataract. 

By  G.  F.  Alexander       80 


Y.    DISEASES  OF  THE   EETIXA  AND  OPTIC   NEEYE. 

1.  A  congenital  anomaly  of  the  optic  nerve. 

Bv  Fraxk  Juler  and  Ida  C.  Mann  S7 

2.  Epithelial  hyperplasia  of  the  ciliary  body. 

By  Maurice  Whiting     101 

3.  Some  fundus  drawings  of  papilloedema. 

By  Leslie  Paton     104 

4.  Symmetrical    destruction    or    absence    of    retina    in 

macular  region.     ?  Correlated  to  the  maculo-cerebral 
degeneration  of  adolescence  and  infancy. 

By  Eayner  D.  Batten     109 

5.  Congenital    pigmentary    plaques     (moles)    of    retina 

(re-shown).  By  Eayner  D.  Batten     110 


YI.    INTEA-OCULAE    TENSION. 

1.  A  suggestion  for  the  management  of  the  conjunctival 

flap  in  the  trephiniug,  etc.,  operations  for  glaucoma. 

By  S.  Johnson  Taylok     111 

2.  Some  observations  on  the  intra-ocular  tension  in  cases 

of  tlir()iiil)()si.s  <)f  the  retinal  veins. 

Bv  E.  Foster  Moore     115 


YII.  EEFEACTION. 


1.  Eefniction  without  cycloplegics. 

By  T.  Harri.son  Butlkk      127 

2.  On   the  aetiology  and    prevention  of   convergent  con- 

comitaut  squint  By  Percival  J.  Hay     147 
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2.  The  aqueous  humour  and  iiovarseuobeuzol.    An  experi- 

meutal    investigation    into    the    composition    of   the 
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after  intravenous  injection  of  novarseuobenzol. 
By  Humphrey  Neame  and  Frank  W.  Bury,  M.Sc.     163 
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plegia.  By  M.  Baranov     167 
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7.  Two  cases  of  tuberculous  iridocyclitis.     Clinical  notes 

and  pathological  report,  with  illustrations. 

By  Humphrey  Neame     177 

8.  An  e.xtra-dural  tumour  of  the  optic  nerve. 

By  M.  L.  HiNE     181 

9.  Recurrence  of  endothelioma  of  orbit  after  twenty  years. 

By  W.  T.  Holmes  Spicer     189 

10.  Intra-ocular  cliolesterin  tumours. 

By  F.  A.  Williamson-Noble     189 

11.  Superior  paracentral  scotoma  after  gunshot  wound. 

By  Gordon  Holmes     194 

12.  Inferior  paracentral  scotoma  after  occipital  wound. 

By  F.  A.  JuLER     195 

13.  A  case  of  crossed  hemiplegia   (Foville's  syndrome)  ; 

tuberculoma  pontis.  By  Leslie  Paton     199 

14.  Capillary  aneurysm  on  optic  disc.     By  Leslie  Paton     204 


IX.  APPENDIX. 

Cases  and  Exhibits       ....     206 


Report  of  Council  ....  206 

Hon.  Treasurer's  Report  .  .  208 

Balance  Sheet   .....  209 

Illustrations  Accounts    ....  210 


XLVI 

PAGE 

OXFOED   OPHTHALMOLOGICAL   CONORESS,  1922. 

1.  Discussion  on  the  significance  of  retinal  baemorrliages. 

Opened  bv  P.  H.  Adams     211 

2.  Discussion  on  methods  of  operating  for  cataract. 

Opened  bv  Sir  Anderson  Critchett     236 

3.  A  note  on  the  comparatiA'e  values  of  artificial  illuini- 

uauts.  By  C.  Gr.  Rvss  Wood     267 

4.  The  incidence  of  squint  at  various  ages. 

By  T.  Stewart  Barrie     273 
o.  Persistent  central  scotomata  following  exposure  of  the 
eyes  to  direct  sunlight  during  the  solar  eclipse  on 
April  8th,  1921.  By  A.  L.  Whitehead     278 

6.  Trachoma  of  the  lacrymal  sac. 

By  A.  F.  MacCallan  and  M.  Sobhy  280 

7.  Dry  sterilisation  of  instruments.       By  C.  F.  Bentzen  283 

8.  Notes  on  light-sense.                         By  A.  S.  Percival  285 

9.  A  neglected   factor   in   the   aetiology   of  miners'   nys- 

tagmus. By  A.  S.  Percival     288 

10.  Upon  changes  in  refraction.     By  T.  Harrison  Butler     293 


MIDLAND   OPHTHALMOLOGICAL   SOCIETY,  1921-22. 

1.  A  case  of  cyst  of  the  retina.    By  T.  Harrison  Butler     303 

2.  A  case  of  spring  catarrh.       By  T.  Harrison  Butler     304 

3.  A  specimen  of  flat  sarcoma  of  choroid. 

By  Jameson  Evans     304 

4.  A  case  of  aniridia :  bilateral.  By  A.  B.  Cridland     305 

5.  A  case  of  abnormal  retinal  vein  (?  choroido-vaginal) 

associated  with  paresis  of  the  left  external  rectus. 

By  A.  B.  Cridland.     305 

6.  A  case  of  nearly  complete  atrophy  of  the  choroid. 

By  T.  Harrison  Butler     305 

7.  A  case  of  new  blood-vessels  in  the  vitreous. 

By  Beatson  Hird     305 

8.  A  case  of  cockscomb  excrescence  of  the  conjunctiva. 

By  Beatson  Hird     306 

9.  A  case  of  persistent  hyaloid  artery. 

Bv  StCt.atu  Robkrts     306 


XLVII 


10.  A  case  of  congenital  aniridia  in  which  there  was  also 

a  zonular  cataract.  By  Fulford  Eales     306 

11.  A  specimen  of  a  lacrymal  sac. 

By  T.  Harrison  Butler     306 

12.  Three  specimens  of  globes  containing  lead  pellets. 

By  Beatson  Hird     306 

13.  Two  neuropathic  cases  simulating  miners'  nystagmus. 

By  T.  Harrison  Butler     306 

14.  Case  of  optic  atrophy  with  heterophthalmos  secondary 

to  sphenoidal  sinusitis.         By  Bernard  Grid  land     309 

15.  Chronic  glaucoma  at  20  years  of  age  (familial). 

By  Bernard  Cridland     310 

16.  A  case  of  detached  retina  in  a  woman,  aet.  45  years. 

By  StCj.air  Roberts     311 

17.  DiflBcult  cases  of  coal-miners"  nystagmus. 

By  Bernard  Cridland     311 

18.  A  case  of  hole  at  the  macula  due  to  a  war  injury. 

By  Jameson   Evans     322 

19.  Two  slides  of  glaucoma.  By  Jameson   Evans     323 

20.  Slide  and  photograph  of  case  of  epithelioma  in  the 

filtration  scar  of  a  Lagrange  operation. 

By  the  President  (A.  B.  Cridland)     323 

21.  Two  cases  of  plastic  operations  by  the  Esser  method. 

By  T.  Harrlson  Butler     323 

22.  Case  of  limbal  tumour.  By  T.  Harrison  Butler     323 

23.  A  case  of  keratitis.  By  Beatson  Hird     324 

24.  Discussion  on  heterophoria. 

Opened  by  Mr.  Kichardson  Cross     325 

25.  A  case  of  traumatic  iridodialysis. 

By  Russ  Wood  and  F.  A.  Anderson     338 

26.  A  case  of  tulierculosis  of  the  conjunctiva. 

By  Russ  Wood  and  F.  A.  Anderson     338 

27.  A  case  of  posterior  lenticonus  with  connective-tissue 

changes  at  the  disc. 

By  Russ  Wood  and  F.  A.  Anderson     338 

28.  Two  cases  of  epithelial  inlays  for  contracted  sockets. 

Bv  Russ  Wood  and  F.  A.  Anderson     339 


XLVIII 

PAGK 

29.  A   case   of   choroiditis    in    both    eyes    at   the    macula 

simulating  familial  choroiditis. 

By  Euss  Wood  and  F.  A.  Anderson     339 

30.  A  note  ou  two  cases  of  cervical  ribs  with  eve  symptoms. 

Bv  T.  Harrison  Butler     339 


NORTH    OF    ENGLAND   OPHTHALMOLOGICAL 
SOCIETY,   1921-22. 

1.  Visual  fields  in  lesions  of  the  nervous  svstem. 

By  i.  Gray  Clegg     341 

2.  Abnormalities  of  the  ocular  muscles,  and  their  treat- 

ment. By  G.  H.  PooLEY     342 

3.  A  case  of  corneal  tattooing. 

By  Charles  Killick     349 

4.  Some  remarks  on  ophthalmoplegic  migraine. 

By  George  H.  Oliver     353 

5.  Notes  on  malarial  conditions  of  the  eyes. 

By  H.  Haward  Byw-ater     359 

6.  Two  cases  of  neuro-filuomatosis. 

By  H.  HoRSMAN  McNabb     369 

7.  On  the  physiological  night-blindness  of  the  one-eyed. 

Bv  Thomson  Henderson     371 


IRISH   OPHTHALMOLOGICAL   SOCIETY. 

1.  Case  of  monocular  blindness  followed  by  recoveiy  in  a 

few  days.  By  W.  M.  Killen     375 

2.  A   case   of   endogenous    infection   after   needling  for 

cataract.  By  AV.  M.  Killen.     376 

3.  Coppock  cataract.  By  L.  Werner.     377 

4.  Neoplasm  of  the  cornea  in  elderly  man  thought  to  be 

epithelioma.  By  F.  C.  Crawley     377 

5.  l)i.scussion  on  stricture  of  the  nasal  duct. 

Opened  by  Mr.  T.  O.  Graham     378 

6.  Calcareous    Him     of    the    cornea     after     sympathetic 

oplitlialniia  m  P.Ho.  J.B.Story     381 

7.  Case   of    tumour   of    pituitaiy   an<l    region   of   basilar 

process  of  occipital  l-oue.  By  L.  Wekner     381 


XLIX 

I' AGE 

8.  Case  of  skin  graft.  By  L.  Werner     381 

9.  Lacrymal    gland     tumour    treated     by    X    rays    and 

improving.  By  Miss  Maxwell     381 

10.  Case  of  post-neuritic  atropljy  of  each  optic  uei've  in 

voung  man.  By  W.  C.  MacFetridge     382 


OPHTHALMOLOOICAL    SOCIETY   OF   EGYPT,  1921-22. 

1.  A  case  of  cyst  of  the  left  orbit  of  a  possible  filarial 

nature  (Filaria  Bancrofti).  By  M.  Sobhy  Bey     383 

2.  Appearance    of    the    fundus    in    ankylostoma    worm 

infection.  By  M.  Riad     386 

3.  Report  on  result  of  treatment  of  the  case  of  ai'terio- 

venous  aneurysm  of  orbit  reported  to  this  Society  last 
year.  By  M.  Tewfik     388 

4.  A    case    of    palpebral    sporotrichosis     (lymphangetic 

form.  By  M.  Sobhy  Bey     388 

5.  Ocular  complications  occurring  in  malaria. 

Bv  W.  H.  Kiep     394 


LIST    OF    PLATES. 


FACING 

PLATK.  PAGE 

I,  II.  Figs.  1-4.  A  congenital  anomaly  of  the  optic 
nerv^e.  (Frank  Juler  and  Ida  C.  Mann.) 
(Page  87)         .  .  .90 

III.  Pigs.  I,  2.  Epithelial  hyperplasia  of  the  ciliary 

body.  (Maurice  Whiting.)  (Page  101)  102 
IV.  Figs.  1,  2.  Symmetrical  destruction  or  absence 
of  retina  in  macular  region,  f  Correlated  to 
the  maculo-cerebral  degeneration  of  adoles- 
cence and  infancy.  (  Rayner  D.  Batten.) 
(Page  109)      .     '  .  .109 

V.  A  case  of    iutra-ocular  foreign   body.      (J.  F. 

Cunningham.)     (Page  171)  .  .     171 

VI.  Figs.  1.  2.  Two   cases  of    tuberculous   iridocy- 
clitis.    (Humphrey  Neame.)     (Page  177)    .     180 
VII,  VIII.  Figs.  1-4.  An  extra-dural  tumour  of  the  optic 

nerve.     (M.  L.  Hine.)     (Page  181)  .     184 

IX,  X.  Figs.  1-4.    Intra-ocular    cholesterin    tumours. 
(F.   A.   Williamson-Noble.)     (Page   189) 

190,  192 


LIST    OF    DIAGRAMS,  ETC.,    IN    TEXT 


KIG.  J'AtiK 

1.  Ociihir  authrax.     (Charles  Killick)         .  .       27 

2.  A  suggestion  for  the  inaiiagenient  of  the  conjunctival 

flap  in  the  trephining,  etc.,  operations  for  glaucoma. 

(S.  JoHNsox  Taylor)  .  .  .113 

3,  4.  A    case     of     intra-ocuhir     foreign     bodv.       (J.     F. 

Cunningham)  .  .  .172 

6.  Two  cases  of  tuberculous  iridocyclitis.    Clinical  notes 

and  pathological  report.  (Humphrey  Neame)  .  179 
6,  7.  Inferior  paracentral   scotoma   after  occipital  wound, 

(F.  A.  Juler)  .  .  195,  196 

8.  Discussion   on    methods    of   operating   for   cataract. 

(Sir  Anderson  Critchett)     .  .  .     263 

9.  A  note  on  the  comparative  values  of  artificial  illnmi- 

uants.     (C.  a.  Russ  Wood)     .  .  .269 

10.  The  incidence  of  squint  at  various  ages. 

(T.  Stewart  Barrie)     277 

11.  Two   cases    of    neuro-fibromatosis.       (H.    Horsman 

McNabb)  .  .  .  .  .370 


()1>HTHALM()L(XIICAL    SOCIETY    OF 
THE   UNITED   KINGDOM. 


I.  OPENING    OF   CONGRESS. 

The  Annual  Congress  was  held  on  May  11th  to  13th, 
1922,  at  the  House  of  the  Royal  Society  of  Medicine  and 
St.  Bartholomew's  Hospital,  Mr.  J.  Herbert  Fisher, 
M.B.,  F.R.C.S.,  President,  in  the  Chair. 


Before  beginning  the  business  of  the  Congress,  the  Edward 
Nettleship  Prize  was  presented  to  Dr.  H.  Moss  Traquair 
by  the  President  for  his  work  on  "Bitemporal  Hemianopsia." 
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REPORTS. 


II.   DISCUSSION  ON  INDUSTRIAL  DISEASES  OF  THE 

EYE 

(Excluding  Accidents,  Miners'  Nystagmus,  and  Glass- 
Blowers'  Cataract). 

Opening  Paper. 

By  Dr.  T.  M.  Legge,  C.B.E., 

H.M.  Medical  luf^peclor  of  Factories. 

Mr.  President,  Ladies  and  Gentlemen, — It  was  only 
under  considerable  pressure  that  I  was  induced  to  address 
you  in  opening  the  discussion  to-day,  because  I  do  not  want 
to  sail  under  false  colours,  and  it  is  on  the  administrativ'e 
side,  and  not  the  clinical  side,  that  I  wish  to  be  judged. 

Excluding  accidents,  glass-blowers'  cataract  and  nystag- 
mus, the  diseases  of  the  eye  due  to  occupation  are  iev^ — 
acute  conjunctivitis  from  light  from  the  arc  formed  in  electric 
welding,  such  light  having  excessive  ultra -\'iolet  rays,  from 
certain  irritating  gases  like  hydrogen  sulphide,  from  dust  of 
certain  Icinds  of  wood,  such  as  satin  wood,  teak  wood,  and 
East  Indian  boxwood,  and  from  certain  alkaloids  and  chemical 
substances  ;  chronic  conjunctivitis  and  chronic  inflammation 
or  staining  of  the  cornea  from  tar  and  ]iitcli.  and  mercury 
and  silver  fulminate  ;  optic  neuritis  from  lead,  nitro  and 
amido  derivatives  of  benzene,  carbon  bisulphide  and  tobacco  ; 
and  lastly  alliumimiric  retinitis  as  a  seciucla  in  the  chronic 
nephritis  set  up  by  lead. 

I  remember  saving  a  chemist  in  a  works.  sulTering  from  an 
intractable  conjunctivitis  in  one  eye.  fruith\'*s  journeys  to 
town  by  noticing  a  slight  smell  of  suljihuretted  hydrogen  in 
connection  with  a  chamber,  to  a  ))ee])-hole  in  whieli  he  npplied 
the  affected  eye  periodically.  It  was  the  stream  of  sul- 
plnircttrd     hydrogen   hr   thus  reeeivctl    whieli    neeounled    for 
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the  condition.  Similarly,  in  the  early  days  of  the  manufacture 
of  sesquisulphide  of  phosphorus  to  replace  yellow  phosphorus 
in  the  making  of  lucifer  matches,  the  life  of  the  manager  of 
the  only  factory  where  this  is  made  was  rendered  miserable 
by  conjunctivitis  set  up  by  the  small  amount  of  sulphuretted 
hydrogen  given  off  on  the  material  coming  into  contact  with 
the  moisture  of  the  air.  This  was  only  prevented  by  placing 
the  manufacturing  process  and  storage  bins  under  a  negative 
pressure  by  means  of  exhaust  ventilation. 

I  wish  to  confine  my  remarks  to  the  potential  danger  which 
still  exists  from  amblyopia,  and  to  show  you  how  it  is  kept  in 
check.  The  following  figures  show  you  the  way  in  which 
lead  poisoning  has  diminished  by  more  than  one  half  since 
the  year  1900  : 


Industry. 

Average, 

Average. 

Average, 

Average,* 

1900-04. 

1905-09. 

191C 

-14. 

1915-19. 

Smelting  of  metals    . 

37 

(2) 

45    (2) 

40 

(4) 

34     (2) 

Brass 

8 

1 

7 

1 

Sheet  lead  and  lead  piping 

13 

9 

7 

2 

Plumbing  and  soldering  . 

20 

(1) 

23    (2) 

32 

(2) 

19    (1) 

Printing 

18 

(1) 

22    (2) 

29 

(2) 

13     (2) 

File  cutting       .... 

32 

(3) 

11 

13 

(1) 

3     (1) 

Tinning      .         .         .         .         . 

10 

18 

13 

3 

White  lead         .... 

183 

(4) 

76    (3) 

31 

(1) 

17 

Red  lead    ..... 

13 

9 

8 

11 

Pottery       

119 

(5) 

94    (7) 

67 

(10) 

19    (6) 

Litho  transfer-making 

5 

5 

1 

— 

Glass  cutting  and  polishing 

U 

(1) 

3    (1) 

2 

(1) 

— 

Enamelling        .         .         .         . 

6 

4 

12 

2 

Electric  accumulators 

32 

25    (1) 

36 

40    (1) 

Paints  and  colours    . 

46 

(1) 

39    (1) 

20 

12 

Coach-building .... 

64 

(4) 

75    (4) 

77 

(5) 

23    (3) 

Ship-building    .          .          .          . 

29 

(1) 

24    (1) 

31 

(3) 

16    (2) 

Paint  used  in  other  industries 

46 

(2) 

45    (2) 

49 

(2) 

16    (1) 

Other  industries 

66 

753 

1 

(2) 
(27) 

65    (2) 
599  (28) 

73 

(3) 

48    (2) 

Total 

548 

(34) 

279  (21) 

The  pi-incipal  figures  relate  to  cases,  the  figures  in  parentheses  to 
deaths.  Fatal  cases  not  reported  in  previous  years  are  included  as  both 
cases  anil  deaths. 

*  The  diminution  in  the  figures  for  the  period  1915-19  is  largely  the 
result  of  the  partial  stoppage  of  many  lead  industries  as  a  consequence 
of  the  war. 
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The  diminution,  you  will  notice,  is  confined  mainly  to  the 
cases  occurring  in  white  lead,  in  china  and  earthenware 
manufacture,  and  in  paints  and  colours,  and  is  not  shown  in 
the  industries  where  paint  is  used — at  any  rate  down  to  the 
year  1914,  as.  for  example,  in  coach  painting,  ship  painting, 
or  paint  used  in  other  industries.  If  you  understand  the 
precise  meaning  of  that  you  will  understand  how  the  risk  of 
poisoning  is  controlled. 

These  further  figures  for  the  years  1905-1919  show  the 
severe  cases  that  have  been  included  first  under  the  general 
head  of  "  encephalopathy"  and  again  under  "  optic  neuritis"  : 

Encephalopathy. 


Symptom. 

Total, 
1905-09. 

Total. 
1910-14. 

Total. 
1915-19. 

Epilepsy  and  ppileptiform  attacks 

Mental  defect 

Optic  neuritis       ..... 

64 
13 
20 

39 

16 

5 

8 
3 
6 

Total      .' 

97 

60 

17 

You  will  notice  that  there  has  been  the  same  happy  diminu- 
tion in  them  that  there  has  been  for  the  general  run  of  the 
cases.  These  results  have  been  largely  accomplished  by  the 
advance  made  in  locally  applied  exhaust  ventilation  by  means 
of  fans  to  remove  dust  and  fume  at  the  point  at  which  it  is 
produced,  and  so  prevent  its  inhalation  by  the  workers.  It 
applies  not  only  to  lead,  but  also  to  illness  from  carbon  bi- 
sulphide, and  also  in  some  measure  to  nitro  and  amido- 
derivatives  of  benzene.  If  you  stop  the  dust  and  fumes,  you 
will  stop  the  poisoning.  There  are  other  ways  besides  exhaust 
ventilation  by  which  the  same  object  is  achieved,  as,  for 
instance,  the  use  of  mechanical  means  reducing  hand  labour, 
the  conversion  of  white  lead  into  paint  without  first  drying 
it  into  a  powder,  which  is  now  the  usual  practice,  the  substitu- 
tion of  low  solubility  glazes  for  raw  lead  glazes  in  pottery, 
and  so  on. 


DISCUSSION    ON    INDUSTRIAL    DISEASES    OF   THE    EYE.  5 

AAHien  I  came  into  tlie  Factory  Department  in  1898,  it  was 
quite  in  tlie  ordinary  course  of  inspection  to  have  to  follow 
up  a  case  of  blindness  due  to  lead.  In  1898  Mr.  Folker,  then 
0])ht]ialmic  Physician  to  the  North  Staffordshire  Infirmary, 
published  notes  on  eight  recent  cases  of  amblyopia  where 
causes  other  than  lead  could  be  excluded.  Sir  Thomas 
Oliver  dealt  with  the  same  aspect  in  his  Goulstonian  Lectures 
of  1891  with  reference  to  the  white  lead  works  in  Newcastle. 
It  is  difficult  to  say  precisely  how  far  the  optic  nerve  is  ali'ected 
in  cases  of  lead  poisoning  under  conditions  controlled  by 
exhaust  ventilation.  A  general  practitioner  in  the  Potteries 
in  1910  stated,  as  a  result  of  his  observation  of  410  cases, 
that  comparing  men  and  women  he  had  found  the  following 
figures  : 

Comparative  Percentage. 


Paralysis      ..... 

Totally  blind         .... 

Partially  blind 

Eyes  affected         .... 

Gastric  disturbance 

Epilepsy       ..... 

Encephalopathy    .... 

Unfortunately  I  find  that  writers  on  industrial  disease 
sometimes  allow  their  enthusiasm  to  run  away  with  their 
discretion,  and  I  personally  consider  these  figures  as  exagger- 
ated, although  I  am  just  as  ready  to  admit  that  the  figures 
I  give  you,  which  are  based  on  reports  of  notifications  received 
and  carefully  scrutinised,  err  on  the  other  side  and  give 
couleur  de  rose. 

How  ea.sily  a  disturbance  of  the  normal  course  of  manu- 
facture allowing  greater  exposure  gives  rise  to  a  sudden 
outbreak  as  in  1914  is  illustrated  by  an  instance  just  prior 
to  the  war,  when  no  less  than  twenty-eight  cases  of  illness, 
including  four  of  amblyopia,   occurred  in  a  factory  manu- 


Male.s. 

Femaj.kr 

Per  cent. 

Per  cent 

.     57-0 

30-0 

.       2-3 

7-7 

3-5 

10-2 

.     10-0 

14-0 

.     77-6 

69-8 

17-6 

17-0 

15-0 

34-9 
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facturing  explosives  containing  about  10  to  12  per  cent,  of 
di-nitro-benzene.  As  long  ago  as  1894,  Snell  published  in  the 
British  Medical  Journal  an  account  of  five  cases  of  optic 
neuritis  due  to  this  cause.  A  great  demand  for  the  explosive 
arose,  and  to  meet  this  extra  rush  of  orders,  first  overtime  was 
worked,  next  a  night  shift  was  put  on,  and  as  the  summer 
progressed  and  the  heat  as  well  as  the  volatihty  of  the 
substance  increased,  there  were  more  men  on  at  night  time 
than  during  the  day.  When  the  shifts  were  reduced  to  four 
hours  the  conditions  at  once  improved. 

Dr.  Holmes,  Ophthalmic  Surgeon  to  the  Royal  Infirmary, 
Wigan,  stated  :  "  I  have  never  before  seen  di-nitro-benzol 
cases  with  such  extreme  contraction  of  the  fields  of  vision  as 
in  two  of  the  cases,  and  find  it  hard  to  know  what  is  the  true 
significance  of  this.  Usually  contraction  of  the  field  of  vision 
means  atrophy  or  hysteria.  I  did  not  see  any  other  symptoms 
of  hysteria  or  neurasthenia  in  these  men,  and  do  not  think 
this  is  the  explanation,  and  in  none  of  the  cases  did  the  field 
for  the  movements  of  the  hand  appear  to  be  greatly  limited  ; 
therefore  I  hope  there  is  no  real  atrophy.  Plowever,  this 
contraction  with  marked  pallor  must  be  considered  a  very 
serious  symptom,  and  I  think  all  of  the  men  should  be  abso- 
lutely removed  from  the  possibihty  of  coming  in  contact 
with  the  poison,  especially  as  there  seems  to  have  been  no 
improvement  during  the  three  months." 

During  the  war  T.N.T.,  which  accounted  for  so  much  illness 
from  dermatitis  and  toxic  jaundice,  did  not.  as  does  di-nitro- 
benzene,  affect  the  optic  nerve.  Two  cases  only  were  brought 
to  my  notice,  and  in  these  I  had  the  advantage  of  reports 
by  an  ophthahnic  surgeon — Dr.  J.  V.  Paterson,  of  Edinburgh 
■ — who  considered  the  weight  of  evidence  was  in  favour  of 
tobacco  rather  than  T.N.T. 

Last  year  my  colleague.  Dr.  Middleton,  followed  u])  a  case 
of  a  woman  employed  for  twenty-five  years  in  the  leaf  room 
at  a  tobacco  factory  in  Kdiuburgh.  About  nine  months 
previously  she  began  to  feel  lier  vision  defective.  Her  case 
was  diagnf)st'd  by  Dr.  W.  (J.  Syin.  Opiithalmic  Surgeon  to 
the  Edinburgh  Royal  Infirmary,  as  tobacco  amblyopia,  due 
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to  finely  divided  tobacco  dust  passed  througli  a  fine-meshed 
hand-sieve,  to  which  she  had  been  exposed.  This  is  the  only 
case  that  has  been  brought  to  my  notice  in  this  country. 

There  are  two  points  on  which  I  sliould  like  the  opinion  of 
the  meeting,  and  put  forward  partly  also  as  subject  for 
discussion.  There  are  certain  diseases  which  I  look  upon  as 
the  most  strictly  occupational  of  any,  as  they  are  due  to 
constant  stress  and  strain  in  which  physiological  strain  has 
passed  the  border-line  and  become  pathological.  As  Prof. 
Kent  has  said,  only  when  the  breaking  down  is  exaggerated 
and  the  process  of  repair  fails  to  keep  pace  with  the  process 
of  destruction  does  fatigue  of  an  injurious  degree  supervene. 
Thus,  in  persons  of  neurotic  temperament,  the  central  nervous 
system  may  fail  to  co-ordinate  the  muscular  movements,  as 
in  writers'  and  telegraphists'  cramp.  Similarly,  as  the  results 
of  strain,  the  psycho-neurosis  of  miners'  nystagmus  is  brought 
about  by  deficient  Hght.  How  far  can  the  increase  of  the 
long  axis  of  the  eyeball  constituting  myopia  be  regarded  as 
an  occupational  disease  ?  With  all  the  talk  there  has  been 
about  industrial  fatigue,  apart  from  the  subject  of  nystagmus, 
it  is  remarkable  how  Uttle  has  been  done  on  the  subject  of 
visual  fatigue.  It  must  have  come  prominently  before  all 
w^ho  are  here. 

Is  the  fine  work,  as  in  the  compositor,  responsible  for  the 
number  who  are  found  with  myopia,  or  does  the  work  merely 
call  attention  to  the  errors  of  refraction  that  were  there 
already  ?  And  bearing  on  this  there  is  another  point  that  I 
throw  out  for  discussion  :  Why  is  it  that  with  the  constant 
strain  to  which  the  eyes  of  a  person  with  uncorrected  errors 
of  refraction  is  subjected  in  the  course  of  his  daily  work, 
he  does  not  develop  nystagmus  ?  I  cannot  understand  how 
eye-strain  in  semi-darkness  can  cause  a  peculiar  train  of 
symptoms,  and  eye-strain,  due  to  uncorrected  errors  of 
refraction,  should  not. 


8       discussion  ox  industrial  diseases  of  the  eye. 

Opening  Paper. 
By  A.   Bernard  Cridland. 

Mr.  President  and  Gentlemen, — May  I  first  express  my 
thanks  to  you  and  the  Council  of  the  Society  for  the  coniph- 
ment  ])aid  me  in  asldng  me  to  assist  in  opening  this  discussion. 

Witli  the  exckision  of  miners'  nystagmus,  glass-blowers' 
cataract  and  accidents  to  tlie  eye  in  general,  and  in  addition 
to  the  diseases  already  referred  to  by  Dr.  Legge,  we  are  at 
hberty  to  consider  two  others,  namely,  the  occurrence  of 
cataract  amongst  workers  at  furnaces  other  than  those  used 
in  the  glass  trade,  and,  secondly,  ulceration  of  the  corneal 
surface  of  the  eye  from  tar.  pitch,  mineral  oil  or  paraffin,  or 
any  other  compound  product  or  residue  of  these  substances. 

Finally,  we  may  consider  any  other  forms  of  employment 
which  may  possibly  be  responsible  for  ocular  diseases  but 
which  can  be  regarded  at  the  present  time  as  suspects  only. 

I  would  first  draw  your  attention  to  the  occurrence  of 
cataract  amongst  furnace-workers,  which,  as  you  are  all 
aware,  now  entitles  these  men  to  a  small  compensation  under 
the  Workmen's  Compensation  Act. 

It  is  the  latest  addition  to  the  Home  Office  List  and  came 
into  force  on  December  1st,  1921. 

It  is  described  as  "  cataract  caused  by  exposure  to  rays 
from  molten  or  red-hot  metal,"  and  the  circumstances  in 
which  the  disease  may  arise  are  "  processes  normally  involvinc; 
such  exposure  in  the  manufacture  of  iron  or  steel." 

It  had  long  been  suspected  that  lental  opacities  would  be 
found  amongst  those  whose  work,  beside  that  of  the  glass 
trade,  exposed  them  to  great  heat  and  light  ;  and  although 
some  investigation  was  made  in  1909,  no  ])Ositive  evidence 
was  forthcoming  until  a  case  of  the  kind  was  shown  in  1915 
at  a  meeting  of  the  0])litlialmic  Section  of  the  Royal  Society 
of  Medicine. 

A  man>  ait.  50  vcars.  wlio  had  worked  as  a  puddler 
for  thirty  years  and  who  had  never  l»een  in  a  glass-furnace, 
showed  opacities  in  both    lenses  of    the  well-known   saucer- 
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slmped  type  and  similar  in  every  way  to  that  found  in  sjlass- 
b  lowers. 

Shortly  afterwards  St.  Clair  Roberts,  searching  amongst 
chain-makers,  found  evidence  of  lental  opacities  which  could 
only  be  due  to  the  nature  of  the  employment.  These 
opacities,  however,  differed  somewhat  from  the  saucer-shaped 
tyjje,  for  the  majority  of  the  cases  presented  a  dense  posterior 
polar  or  posterior  cortical  opacity,  with  an  absence  of  the 
surrounding  semi-opaque  ring.  In  addition,  a  small  anterior 
polar  opacity  was  not  infrequently  present,  and  the  type  in 
general  was  not  unlike  that  found  in  the  earlier  stages  of  the 
glass-blowers'  cataract. 

Later  still,  Healy,  in  an  excellent  and  exhaustive  paper, 
published  in  the  British  Journal  of  Ophthuhnology  the  results 
of  liis  findings  in  mill-men.  i.  e.  men  who  have  the  handling 
of  red-hot  bars  of  steel  which  are  rolled  out  into  plates.  As 
with  puddlers  and  chain-makers,  he  found  the  posterior  polar 
and  cortical  opacities,  but  in  a  comparatively  small  number 
of  cases. 

In  a  much  greater  proportion  there  was  present  what  he 
described  as  '"a  striated  cortical  wedge-shaj^ed  opacity, 
apex  upwards,  growing  in  the  lower  cortex  or  downwards 
and  shghtly  inwards,"  whilst  sometimes  this  opacity  was 
broom-like  in  appearance  though  stiil  of  the  same  shape. 

The  actual  figures  are  : — In  209  cases  examined  105  examples 
of  the  wedge-shaped  variety  alone,  and  of  the  posterior 
cortical  2G  cases,  whilst  20  showed  a  combination  of  the  two 
varieties,  and  in  four  a  nuclear  opacity  alone  was  present. 

It  would  seem,  then,  that  so  far  we  can  distinguish  three 
broad  types  of  lental  opacity  in  furnace-workers  : 

(1)  The  saucer-shaped  variety  seen  in  puddlers  and  mill-men, 
and  similar  in  every  respect  to  that  found  in  glass-blowers. 

(2)  The  posterior  polar  or  blot-like  opacity  as  exemplified 
in  chain- workers. 

(3)  The  much  more  common  wedge-shaped  opacity  seen  in 
mill-men  and  possibly  other  furnace-workers. 

The  first  two  types,  which  appear  to  be  by  no  means  common, 
are  well  recognised,  and  I  do  not  think   any  doubt  can  be 
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raised  but  that  they  are  directly  due  to  the  nature  of  the 
employment.  From  the  situation  of  the  opacities  in  the  lens, 
and  from  the  researches  which  have  been  made  upon  the 
effects  of  heat-rays  upon  this  structure,  the  evidence  seems  to 
be  complete,  and  we  shall  be  correct  in  sajdng  that  these  two 
types  fall  within  the  wording  of  the  Home  Office  list. 

In  the  third  type  we  have,  however,  an  opacity  which 
occurs  very  much  more  commonly — roughly  in  50  per  cent,  of 
all  the  furnace- workers.  The  situation  of  the  opacity  in  the 
lens  makes  its  aetiology  difficult  to  explain  if  we  are  to  take 
heat-rays  as  the  direct  cause,  and  we  have  to  remember 
that  it  is  not  an  uncommon  form  amongst  those  who  have 
never  been  amongst  furnaces — at  least  for  any  prolonged 
period  of  time.  At  the  same  time  v/e  are  faced  with  the 
evidence  brought  forward  that  opacities  in  the  lens  are  fre- 
quently seen  in  these  mill-men,  and  at  an  age  as  early  as  round 
about  35. 

Incidence  of  Cataract  at   Various  Ages   in  Mill-men  and  in 
Ordinary  Refraction  Cases. 


Age. 

35- 

41- 

46- 

51- 

56- 

61- 

66  and 

All 

40. 

45. 

50. 

55. 

60. 

65. 

over. 

ages. 

(1)  In  mill-men  (Healy)  : 

Niiiiibci'  of  men  examined 

7i 

67 

65 

61 

53 

29 

— 

— 

Xuml^er  found  to  be  sutferiug 

from  lenticular  opacities    . 

13 

12 

22 

38 

34 

20 

— 

— 

Percentage      .... 

17-5 

18 

34 

62 

64 

69 

— 

— 

(2)  In  ordinary  refraction  cases: 

Number  of  patient.s  examined. 

KHJO 

116 

176 

222 

168 

103 

74 

141 

lOOO 

Number  siiffei'ing  from  lenti- 

cular opacities 

18 

8 

19 

25 

23 

33 

72 

198 

IVrcentage      .... 

lo"5 

4o 

8-0 

14-8 

22-3 

44-5 

51 

19-8 

Number    of    men    examined. 

XJl 

34 

64 

82 

62 

35 

29 

45 

351 

■  Numljer  suilering  from  lenti- 

cular opacities     . 

4 

3 

3 

6 

5 

12 

24 

57 

, Percentage      .... 

11-7 

4-6 

36 

9-6 

14 

41 

53 

15-8 

j  Nunil)er  of  women  examined, 

1      OMt 

82 

112 

l-W 

106 

G8 

45 

96 

cut 

■  Numbei-  suflciing  from  li-nti- 

cuiar  oiiacities 

14 

5 

16 

lit 

18 

21 

4,s 

1  11 

Percentage      ... 

17 

44 

11-4 

17-9 

26-4 

466 

50 

^I'.t 
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I  would  here  like  to  show  Healy's  table,  which  gives  the 
incidence  of  cataract  aiuougst  mill-men  at  the  various  ages 
from  35  onwards.  The  numbers  of  cases  examined  are  indi- 
cated with  the  number  in  which  cataract  was  found  and  with 
the  percentages  worked  out. 

For  comparison  I  have  taken  1000  consecutive  cases  from 
my  ])rivate  case-books,  consisting  only  of  people  who  presented 
themselves  for  refraction  error,  and  exclutling  inflammatory 
cases  and  diseases  generally.  The  percentages  have  been 
worked  out  for  men  and  women  together,  and  for  men  and 
women  separately. 

Comparing  these  results  with  those  amongst  the  mill-men, 
it  is  to  be  noted  that  from  35  to  40  there  is  a  small  difference 
only  in  the  percentage,  but  that  there  is  a  much  greater 
difference  in  the  next  quinquennium  and  for  each  subsequent 
quinquennium,  although  diminishing  as  the  last  one  is 
approached. 

We  cannot  therefore  but  acknowledge  that  cataract,  in 
mill-men,  at  least,  is  more  common  than  in  the  rest  of  the 
population,  although  the  type  of  opacity  much  the  most 
commonly  found  is  one  which  is  also  found  amongst  the 
rest  of  the  population. 

As  before  said,  however,  the  situation  in  the  lens  of  the 
wedge-shaped  opacity,  together  with  the  fact  that  it  is  so 
different  from  the  posterior  cortical  one,  makes  it  difficult 
to  say  that  the  cause  of  this  type  is  the  direct  effect  of  the 
heat-rays,  and  it  would  seem  as  though  we  must  look  for  some 
other  factor  to  explain  its  occurrence. 

Such  may  be  found  in  the  men  themselves,  their  habits 
formed  by  reason  of  the  nature  of  their  work,  and  the  effect 
of  the  work  upon  their  metabohsm  in  general.  Perhaps  a 
close  .study  of  these  men  may  reveal  an  etiological  factor  in 
the  evolution  of  cataract  in  general  hitherto  unknown.  We 
can  at  any  rate  regard  furnace  work  as  being  calculated  to 
make  men  grow  old  before  their  time. 

I  desire  specially  to  draw  the  attention  of  the  meeting  to 
the  consideration  of  this  third  type  of  opacity,  for  from  an 
economic  point  of  view  there  is  more  in  it  than  meets  the  eye. 
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If  we  regard  anv  type  of  lental  opacity  (excluding,  of  course, 
congenital  forms)  which  may  occur  in  furnace-workers  as  being 
industrial  in  origin,  it  is  quite  certain  that  we  shall  be  includ- 
ing a  certain  number  which  are  not  industrial,  and  so  we  shall 
be  inflicting  some  injustice  on  the  employer  when  the  time 
comes  that  the  worker  is  incapacitated  from  work. 

On  the  other  hand,  if  we  do  not  regard  the  majority  of 
these  opacities  as  industrial  in  origin,  we  shall  be  doing  an 
injustice  to  the  men.  Can  we,  then,  say  that  the  wedge- 
shaped  opacity  is  a  pathognomonic  form  of  heat-cataract  in 
the  same  sense  that  we  can  regard  the  posterior  cortical 
forms  I  If  a  definite  expression  of  opinion  upon  this  point 
can  be  made  by  the  meeting,  the  path  in  the  future  will  be 
smoothed  for  the  certifying  surgeon  and  the  specialist  medical 
referee,  especially  for  the  latter,  as  his  decision  is  final  and 
from  it  there  is  no  appeal. 

Another  point  in  reference  to  this  disease,  and  one  which 
refers  also  to  glass-blowers'  cataract,  is  the  question  of  the 
amount  of  compensation  to  which  these  men  become  entitled. 
The  regulation  states  that  compensation  shall  be  paid  for  a 
period  not  longer  than  six  months  in  all.  not  for  more  than 
four  months  unless  he  has  undergone  an  operation  for  cataract. 
This  presupposes  that  the  man  can  earn  as  much  with  aphakic 
eyes  as  he  could  before  his  cataract  prevented  him  from 
working. 

I  have  no  hesitation  in  raising  tliis  point,  as  it  involves 
the  scientific  expression  of  opinion  as  to  what  a  man  with 
aphakia  and  wearing  suitable  glasses  can  accomplish  in  the 
conditions  concerned. 

The  view  the  county  court  judge  takes  in  his  mind  upon 
compensation  cases  in  general  is  :  "  What  could  the  man 
earn  before  the  accident  I  What  can  he  earn  now  ? "  and, 
after  all.  an  industrial  disease  is  but  an  accident  so  oft 
repeated  that  it  gives  rise  to  a  ])('rmaneiit  injury.  In  many 
other  walks  of  life,  no  doubt,  an  aphakic  man  can  carry  on 
just  as  well  as  before  his  lenses  were  removed. 

T  recently  learned  that  a  gentleman  whose  lenses  1  extracted 
at  the  age  of  58  and  59  respecti\'ely  has  since  learnt  to  drive 
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a  Fortl  car.  His  rosultinu;  vision  was  moderate,  namely.  -,'o- 
and  |,  but  I  understand  that  he  drives  in  traffic  witli  the 
greatest  confidence  in  himself,  although  I  am  not  sure  that 
his  passengers  share  the  same  feelings.  Be  that  as  it  may, 
my  experience  of  furnace-workers  after  operation  is  that 
they  are  unable  to  earn  the  same  w^ages  as  before.  Robinson, 
with  his  wide  experience,  states  that  "  after  removal  of  the 
opaque  lens  the  sight  is  usually  good,  although  the  finisher 
is  rarely  able  to  resume  his  old  employment,  owing  to  loss 
of  accommodation." 

On  the  whole,  I  think  the  aphakic  man  at  a  furnace  and 
in  a  mill  is  under  a  considerable  disadvantage,  and  for  this 
reason  the  compensation  is  insufficient.  I  suggest  that  this 
is  a  point  for  discussion. 

The  consideration  of  the  visual  results  after  operation 
raises  the  question  as  to  whether  the  eye  is  injured  in  any 
other  way  by  the  exposure  to  heat-rays. 

In  the  comparatively  few  cases  amongst  puddlers  on 
whom  I  have  operated  the  vision  has  never  been  normal, 
although  from  a  surgical  point  of  view  the  result  has  been 
all  that  could  be  desired,  namely  a  perfectly  clear  pupil 
with  a  good  view^  of  the  fundus  obtainable.  I  have  not 
been  able  to  detect  fundus  changes  that  might  not  be 
explained  by  other  causes  ;  nevertheless  I  am  rather  of  the 
opinion  that  the  retina  does  sufter  from  prolonged  exposure 
to  heat-rays. 

What  e\ddence  can  we  bring  forward  bearing  upon  this  ? 

Fortunately,  I  am  in  the  position  of  being  able  to  refer  to 
a  valuable  paper  which  has  not  yet  been  published,  but  which 
certainly  supports  my  view. 

It  is  one  by  Dr.  James  Fison,  of  Harrogate,  and  I  here 
desire  to  cordially  thank  him  for  permitting  me  to  make  use 
of  his  work  before  he  has  himself  brought  it  publicly  forward. 
His  paper  is  entitled  "  Stokers'  Amblyopia,"  and  formed  the 
subject  of  his  thesis  for  the  Cambridge  M.D.  in  1918. 

Whilst  serving  in  the  Royal  Navy  his  attention  was  drawn 
to  the  fact  that  out  of  371  consecutive  cases  of  stoke-hold 
ratings  with  defective  vision,  upwards  of  forty  were  found  to 
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have  a  visual  acuity  of  less  than  -j-g-  in  either  eye  after 
correction  with  glasses,  whilst  no  opacity  of  the  media  or 
disease  of  the  fundi  could  be  discovered  sufficiently  to  account 
for  this  poor  ^^sion,  and  in  none  of  the  cases  could  this  condi- 
tion be  regarded  as  due  to  extra-ocular  disease,  e.  g.  retrobulbar 
neuritis,  disease  of  the  optic  tracts  or  toxic  amblyopia. 

In  making  these  observations  all  cases  in  which  there  was 
a  possibility  of  malingering  were  excluded,  but  these  were 
few. 

The  author  states — '"  It  must  be  pointed  out  that  normal 
visual  acuity,  i.  e.  ^,  without  correcting  lenses  is  not  required 
of  stokers.  The  King's  Regulations  require  an  acuity  of  f 
in  each  eye  on  admission,  though  during  the  war  -j%  has 
been  considered  sufficient.  This  standard  has  been 
determined  as  indicating  an  ability  to  read  the  water  and 
steam-pressure  gauges  -v^-ithout  ha\-ing  to  go  close  to  them. 

•'■'Allusion  is  made  to  this  subject  here  in  case  effective 
criticism  should  be  brought  to  bear  upon  the  observations 
forming  the  chief  raison  d'etre  for  this  thesis,  on  the  ground 
that  there  was  nothing  to  prove  that  the  vision  of  these 
stokers  in  whom  objective  examination  failed  to  reveal  the 
cause  of  amblyopia  was  not  their  normal  vision,  and  that 
they  were  deceiving  themselves  in  thinking  that  there  had 
been  any  deterioration.  It  is,  however,  certain  that  all  the 
stokers  had  passed  a  test  upon  entry  requiring  an  acuity  of 
at  least  -j%  in  each  eye  without  glasses,  while  another 
examination  had  been  passed  before  promotion  to  chief 
stoker  and  stoker  petty  officer.  It  is  improbable  that  any  man 
would  be  able  to  get  to  the  position  of  stoker  petty  officer  if 
his  vision  were  less  than  -^-^  (only  one  such  case  has  been 
met  with).  An  equal  degree  of  improbabihty  does  not  apply 
to  the  others,  and  it  is  possible  that  in  some  of  the  cases  the 
recruiting  examiners  had  been  deliberately  deceived  ])y  the 
candidates. 

'■  The  possibility  of  the  cases  of  stokers'  amblyopia  being 
due  to  some  mild  retrobulbar  disease  was.  of  course,  carefully 
considered,  and,  so  far  as  present  knowU'dgc  will  jiermit, 
excluded. 
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"  In  all  the  cases  examined  the  visnal  fields  were  normal  lor 
white  and  no  colour  scotomata  were  found.  Cases  were 
excluded  in  which  headache  was  a  symptom. 

"  The  conclusion  was  drawn  that  the  amblyopia  in  these 
patients  was  due  to  the  condition  of  their  work,  and  it  seemed 
hkely  that  the  fundi  were  effected  by  radiant  energy  waves 
from  the  furnaces." 

The  paper  is  further  given  up  to  a  review  of  the  work 
already  done  by  various  authors  upon  the  effects  of  heat 
and  light  upon  the  eye,  and  Fison  concludes  that  there  seems 
no  doubt  but  that  heat-rays  of  a  certain  length  can  and  do 
pass  through  to  the  retina,  and  are  accountable  for  the 
reduction  of  vision  in  these  men. 

All  the  cases  were  examined  in  a  most  careful  and  complete 
manner,  and  the  author  is  to  be  congratulated  on  a  valuable 
piece  of  work,  which  I  hope  will  soon  be  published.  I  again 
desire  to  tender  him  my  thanks  for  allowing  me  to  make  use 
of  it  on  this  occasion. 

One  concludes,  then,  that  it  is  more  than  a  ])ossibility  that 
the  retina  participates  in  the  disturbance  set  up  by  heat-rays 
as  well  as  the  lens,  and  it  would  be  interesting  to  know  why 
in  one  case  one  structure,  namely,  the  retina,  should  suffer 
and  the  lens  escape. 

With  this  finding  in  naval  stokers  one  naturally  turns 
one's  thoughts  to  stokers  in  other  work,  and  especially  to 
firemen  on  railway  locomotives. 

The  question  of  vision  is  of  greater  importance  here,  for 
most  firemen  are  candidates  for  driving — an  occupation  in 
which  perfect  visual  acuity  is  a  sine  qua  non.  Doubtless 
you  are  all  aware  that  in  the  regulations  prescribed  for  a 
fireman  it  is  one  of  his  duties  to  observe  signals  when  not 
engaged  in  stoking.  In  the  cases  of  firemen  that  I  have  had 
the  opportunity  of  examining  and  questioning,  I  find  that 
they  all  for  a  shorter  or  longer  period  have  diificulty  in 
adapting  their  e3^es  to  observe  signals  after  gazing  into  the 
fire ;  no  doubt  this  is  due  to  the  effect  of  glare,  and 
whether  the  prolonged  exposure  to  heat  from  the  furnace 
has  any  permanent  effect  upon  their  eyes  I  do   not    know, 
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but  I  suggest  that  tlus  is  a  "suspect"  occupation,  and  that  in 
view  of  the  responsible  nature  of  their  work  investigations 
would  not  be  without  value. 

With  regard  to  the  other  disease  in  the  Home  Office  schedule, 
namely,  ulceration  of  the  corneal  surface  of  the  eye  from 
tar,  pitch,  etc.,  I  have  little  to  say. 

I  do  not  see  many  cases,  but  those  I  do  usually  come  from 
the  well-known  firm  of  Tarmac  Limited.  In  these  the  cornea 
is  actually  injured  by  jjieces  of  slag,  etc.,  impregnated  with 
tar ;  ulceration  follows,  against  which  treatment  seems  to  be 
of  little  or  no  avail.  One  cannot  but  deplore  the  length  of 
time  during  which  inflammatory  changes  persist  or  the 
permanent  damage  to  the  eye  when  these  have  subsided. 

In  conclusion,  mention  may  be  made  of  one  occupation 
that  seems  to  me  to  be  not  beyond  suspicion  ;  it  is  that  of 
workers  with  bright  tin. 

During  the  whole  day  these  men  are  exposed  to  reflection 
of  light  from  a  very  bright  surface,  and  complaints  are  fre- 
quently made  by  them  of  the  trying  nature  of  their  work — 
from  an  ocular  point  of  view.  I  have  so  far  not  discovered 
any  lesion  which  may  be  attributable  to  the  work.  I  have 
found  three  cases  of  chronic  glaucoma  occurring  in  the  small 
total  of  those  employed  in  my  district,  but  I  would  hesitate 
to  suggest  any  connection  between  the  two.  I  merely  mention 
this  occupation  as  being  a  possible  suspect,  and  that  perhaps 
other  observers  may  have  something  to  say  about  it. 


Opening  Paper. 

Visual  aciiiti/  and   vocational  selection. 

By  Prof.  Edgar  Collis. 

There  are  signs  that  more  advanced  employers  of  labour 
are  coming  to  recognise  the  disadvantage  which  accrues  from 
the  worker  and  his  work  being  ill-mated  :  output  is  lessoned  ; 
earnings  are  smaller  ;  and  discontent  is  generated  by  a  worker 
seeing  his  fellow  doing  more  and  earning  more  than  he  can 
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himself.  This  lack  of  agreement  between  the  man  and  his 
process  is  also  a  potent  factor  in  determining  that  heavy 
financial  loss  known  as  labour  turnover,  namely,  the  tendency 
for  workers  to  drift  from  one  place  of  employment  to  another 
trying  to  find  congenial  occupation. 

The  science  of  fitting  candidates  with  suitable  work  is 
known  as  vocational  selection  ;  but  behind  it  lies  an  earUer 
science,  the  science  of  vocational  guidance.  This  guidance 
should  lie  with  teachers  and  juvenile  advisory  committees, 
who,  after  considering  the  ascertained  capacity  of  each 
adolescent,  should  guide  him  to  that  walk  of  Hfe  wherein 
such  capacity  is  needed  and  has  scope. 

No  faculty  has  greater  influence  upon  capacity  than  that 
of  vision.  All  our  actions  and  the  majority  of  our  thoughts 
are  originated  or  guided  by  visual  impulses  reaching  our 
central  consciousness.  As  we  see,  so  do  we  react ;  even  the 
senses  of  smell  and  taste  are  closely  associated  with  that  of 
sight.  The  fancy  may  even  be  indulged  in  that  artistic  appre- 
ciations must  be  dependent  to  no  small  extent  upon  visual 
acuity  and  errors  of  refraction.  Thus  a  carping  ophthalmic 
critic  may  see  in  pre-RaphaeHte  pictures  with  their  minute 
detail  and  lack  of  perspective  the  productions  of  a  school  of 
myopes  ;  and  in  impressionist  pictures  with  their  lack  of 
detail  and  blurred  outlines,  of  a  school  of  presbyopes  ;  and 
point  to  how  the  works  of  Millais  tend,  as  he  grew  older 
and  his  vision  altered,  to  pass  from  the  myopic  school  to  the 
presbyopic ;  while,  if  he  gives  his  imagination  full  play,  he 
may  see  in  certain  up-to-date  canvasses  of  the  cuboidal  school 
clear  indications  of  compound  astigmatism  ;  and  possibly 
regret  that  the  science  of  vocational  guidance  does  not  guard 
the  entry  to  the  studio.  Similarly  it  is  hard  to  beheve  that 
the  colour  appreciation  of  an  Orchardson  is  the  same  as  that 
of  an  Alma  Tadema,  or  a  Yeend  King.  And  the  disbeliever 
will  find  support  in  the  researches  of  Edridge-Green,  who 
finds  every  variety  of  colour  vision  from  persons  who  can 
distinguish  seven  colours  to  those  who  can  distinguish  only 
two.  When  attention  is  directed  to  the  use  of  vision  in 
occupation,  two  aspects  of  the  case  are  presented  ;    there  is 
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the  effect  of  visual  acuity  upon  industrial  efficiency,  and  the 
effect  of  occupations  upon  \'isual  acuity.  Only  by  reviewing 
these  two  aspects  of  the  subject  can  the  need  for  vocational, 
selection  be  fully  grasped. 

Effect  of  Visual  Acuity  Upon  Industry. 

A  cursory  consideration  of  occupations  establishes  how 
they  make  a  call  for  accurate  vision.  In  the  interest  of 
pubHc  safety,  the  need  for  the  engine  driver  and  the  seaman 
to  possess  a  certain  standard  of  colour  \dsion  is  recognised 
by  rules  and  regulations.  In  the  same  interest  surely  there 
is  need,  in  these  days  of  rapid  road  traJB&c,  for  the  visual 
aouity  of  motor  drivers  to  be  tested.  Day  after  day  the 
papers  record  accidents  in  which  the  same  drivers  have  been 
involved  for  the  second,  third  or  fourth  time.  I  know  of 
one  case  where  a  driver  has  killed  two  persons  and  been 
involved  in  a  third  bad  smash.  The  magistrates  are  usually 
content  to  admonish,  to  warn,  to  fine  and  endorse  hcences, 
and  then  to  leave  the  offender  loose  as  a  danger  to  himself 
and  an  unsuspecting  public.  On  no  occasion  do  we  hear 
that  the  driver  has  been  referred  to  have  his  eyesight  tested. 
One  instance  comes  to  mind  of .  a  chauffeur  considered  by 
his  employer  a  marvel  because  of  his  capacity  for  extricating 
himself  from  difficult  positions.  He  certainh'  possessed 
wonderful  control  over  his  engine.  One  day  when  being 
driven  by  him,  I  saw  a  child  start  across  the  road  ;  he  did 
not  notice  what  was  taking  place  for  another  second  or  so. 
Then  followed  a  marvel  of  driving  which  resulted  in  the 
child  only  being  knocked  down  instead  of  being  killed,  and 
the  ruin  of  two  tyres.  Had  I  been  at  the  wheel  no  accident 
would  have  occurred.  A  few  days  later  I  found  he  could 
not  read  the  name  of  a  street  plainly  \asible,  and  his  services 
were  dispensed  witli.  I  wonder  how  many  ophthalmic 
surgeons  take  the  precaution,  fundamental  to  the  safety  of 
themselves  and  those  to  whom  they  generously  give  lifts,  of 
testing  the  visual  acuity  of  their  chaulieurs. 

Turn  now  to  the  question  of  industrial  accidents.  Here 
the  conclusion  has  been  come  to  that  about  85  per  cent,  of 
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all  accidents  are  due,  not  to  the  absence  of  guards  and  safety 
appliances,  but  "  to  such  causes  as  negligence,  carelessness, 
want  of  thought,  and  perhaps,  more  than  all,  to  lack  of  proper 
appreciation  of  the  danger."  At  the  same  time  Greenwood 
has  pointed  to  the  existence  of  varying  individual  suscepti- 
bility to  accident ;  but  no  one  yet  has  attempted  to  estabhsh 
a  connection  between  it  and  imperfect  vision.  Nevertheless 
the  relation  between  deficient  illumination  and  accidents  has 
been  pointed  out  by  Wilson  and  Paterson  in  this  country 
and  by  Simpson  in  the  United  States  ;  the  latter  authority 
estimated  that  out  of  91,000  accidents,  23'8  per  cent,  were  due 
to  imperfect  illumination,  which,  after  all,  is  only  an  environ- 
mental method  of  diminishing  visual  acuity.  The  probability 
cannot  be  passed  over  that  innate  imperfect  visual  acuity 
which  certainly  exists  may  be  an  important  factor  in  determin- 
ing indi\adual  susceptibility  to  accident.  Indeed,  statistical 
proof  is  hardly  needed  to  establish  the  case  that  muscular 
action  is  less  acorirate  and  more  liable  to  error  where  vision  is 
imperfect. 

Visual  acuity  must  also  affect  industrial  efficiency,  but,  so 
far  as  I  am  aware,  no  one  has  ever  examined  the  best  and 
worst  workers  at  different  processes  to  ascertain  their  visual 
acuity.  Xot  until  such  work  is  carried  out  can  anything  be 
known  for  certain  as  to  the  visual  needs  of  different  occu- 
pations. 

Effect  of  Industry  Upon  Visual  Acuity. 

Certain  occupations  certainly  affect  sight :  at  the  one 
extreme  there  is  miners'  nystagmus,  associated  with  an 
extremely  low  degree  of  illumination,  and  at  the  other  glass- 
blowers'  cataract,  associated  with  excessive  exposure  to  rays 
from  molten  metal. 

What  is  not  clear,  however,  is  the  effect,  if  any,  produced 
by  less  pronounced  conditions.  A  visitor  to  a  place  where 
close  vision  is  needed  for  sewing  and  the  like  will  note  that 
an  undue  proportion  of  the  workers  wear  spectacles  ;  and 
may  draw  the  conclusion  that  the  work  has  definitely  damaged 
the  sight.     He  may  be  right ;  but,  first,  information  is  needed 
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of  the  visual  acuity  possessed  by  the  general  community  at 
the  same  age.  Here  no  standard  exists  referring  to  a  suffi- 
ciently large  sample  distributed  by  age  and  sex.  Until 
such  a  standard  comes  into  existence,  the  effect  of  dift'erent 
occupations  upon  eyesight  cannot  be  evaluated.  Such  a 
standard  is  badly  needed  ;  the  closest  approximation  is  that 
for  juveniles  of  school  age,  but  this  cannot  be  fairly  apphed 
to  adults,  especially  to  those  of  middle  age,  which  is  the  class 
among  whom  any  effect  exerted  by  occupation  ought  to  be 
most  pronounced. 

^^llat  appears  to  be  clear  is  that  the  human  eye  was  not 
evolved  for  the  purposes  for  which  it  is  now  so  constantly 
used,  and  that,  when  it  is  so  used,  it  is  found  to  be  more 
or  less  a  defective  organ.  How  far  this  use  acts  injuriously 
requires  to  be  determined,  so  that  visual  acuity  and  occupa- 
tion can  be  mated. 

SuMilAEY. 

The  conclusion  of  the  matter  seems  to  be  that  while  there 
is  a  Httle  information,  but  not  much,  as  to  the  effect  of  visual 
acuity  upon  industrial  efficiency,  there  is  a  lack  of  any  sure 
information  as  to  the  effect  exerted  by  industry  on  \'isual 
acuity.  In  both  respects  there  is  a  wide  field  for  investigation 
in  order  that  knowledge  may  be  obtained  upon  which  ad\ace 
can  be  given  to  those  possessing  different  degrees  of  visual 
acuity,  as  to  what  occupations  and  processes  are  suited  to 
their  indi\'idual  capacities. 


Opening  Paper. 


The  consequences  of  myopia  as  an  industrial  disease  of  the  eyes. 

By  N.  Bishop  Harman. 

We  have  every  industry  in  London,  mining  alone  excepted. 
But  there  is  no  straight  run  of  identical  industrial  work  to  give 
a  similar  character  to  our  industrial  eye  diseases  except  in  one 
condition.  A  visit  to  any  railway  terminus  between  9  and 
10  a.m.  any  week  day  will  prove  that  thousands  of  our  Loudon 
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citizens  are  engaged  in  close  work  all  day.  The  feature  of  work 
in  Loudon,  as  the  centre  of  commerce,  is  the  immense  amount 
of  clerical  labour  involved.  Akin  to  this  is  the  strain  on 
the  eyes  in  the  considerable  amount  of  professional  and 
technical  work,  such  as  that  done  by  teachers,  dentists, 
compositors,  and  skilled  manual  workers  at  the  bench.  It  is 
a  matter  of  common  observation  that  continuous  close  work 
engenders  fatigue,  and  that  the  liabihty  is  increased  where 
there  exist  errors  of  refraction  or  muscle  balance.  In  some 
cases  there  occurs  a  breakdown  in  the  abihty  of  the  worker 
•to  continue  his  work  ;  so  that  there  is  a  loss  to  worker,  em- 
ployer and  community.  Besides  this  liabihty  to  breakdown, 
there  is  a  lesser  degree  of  crisis,  one  which  makes  the  worker 
less  efficient  in  his  job  ;  he  or  she  continues  at  work,  but  the 
work  done  is  inefficient  as  compared  with  the  standard  of 
that  same  worker  under  previous  conditions  of  health  and  of 
other  normal  workers.  Workers  who  have  experienced  these 
failures  desire  to  obtain  a  change  of  work  if  possible,  even  at 
some  loss  of  earning  power.  But  for  the  most  part  the 
sufferer  returns  to  work  after  an  interval  of  rest,  and  becomes 
one  of  the  inefificient  workers  following  a  "  ca'  canny  "  policy 
by  reason  of  physical  disability. 

The  economic  loss  of  these  cases,  the  suffering  involved, 
and  the  unhappiness  which  the  failure  to  attain  engenders  in 
the  mind  of  the  willing  workers  is  so  great  that  we  should 
attempt  to  prevent  it.  By  suitable  means  those  who  are 
likely  to  fail  could  be  picked  out  before  they  make  a  choice 
of  their  life-work,  and  their  energies  diverted  into  more 
promising  channels.  In  the  words  of  Mr.  J.  Herbert  Fisher, 
as  President  of  this  Society,  in  his  presidential  address  of 
1921  :  "A  little  guidance  given  to  the  progressive  myope 
about  to  embark  upon  the  serious  business  of  life,  a  suggestion 
as  to  suitable  employment,  may  save  such  an  one  from  a 
life  of  misery  ending  in  shipwreck." 

In  giving  evidence  before  the  Committee  on  the  Causes 
and  Prevention  of  BHndness  in  1920*  I  gave  an  account  of 

•  "The  Causes  and  Prevention  of  Blindness,  based  vipon  an  Analysis 
of  4288  Cases,"  Brit.  Med.  Journ.,  November  oth,  1921,  p.  727. 
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the  causes  of  blindness  in  925  private  cases,  and  therein  it 
was  found  that  the  consequences  of  high  myopia,  over  10  D., 
accounted  for  13'93  per  cent.,  which  was  the  second  highest 
total  of  blindness,  and  the  highest  amongst  irremediable 
causes  of  blindness.  It  was  further  noted  that  very  many 
of  these  persons  had  been  engaged  in  clerical  work  during 
their  working  life. 

To  determine  what,  if  any,  added  liabihty  to  breakdown 
or  grave  defect  of  \nsiou  follows  continuous  close  work  by 
myopes,  as  compared  with  the  incidence  of  the  same  untoward 
conditions  in  myopes  who  were  not  engaged  in  such  close 
work,  I  investigated  the  records  of  some  7000  private  patients 
seriatim.  These  patients  were  of  all  classes  of  life  and  of 
varied  occupations.  From  these  records  there  were  picked 
out  all  those  myopes  of  over  3  D.  who  were  between  the  ages 
of  20  and  60  years.  Cases  of  congenital  defect,  accident  or 
disease  unconnected  with  myopia  and  of  monocular  myopia 
were  excluded.  The  total  number  of  myopes  thus  collected 
was  480 — quite  a  sufficient  volume  of  material  to  allow  of 
reasonable  inferences  being  drawn.  The  cases  were  separated 
into  two  main  sections  :  (1)  habitual  close  workers,  and  (2) 
those  not  so  engaged.  In  each  section  there  was  an  age- 
grouping  in  decades,  and  also  in  groups  according  to  the 
grade  of  their  myopia— from  3  to  5  D.,  5  to  10  D.,  and  over  10  D. 
In  cases  of  astigmatism  the  average  of  the  four  meridians  is 
taken  as  the  degree  of  myopia.  Note  was  made  of  the  events 
of  their  working  history,  the  occurrence  of  indications  of 
abnormal  stress  in  work,  breakdowns  which  entailed  cessation 
of  work,  or  change  of  work  where  that  was  possible,  or  a 
continuance  of  the  same  work  under  modified  conditions  ; 
and,  lastly,  of  direct  evidence  of  damage  to  the  eyes.  The 
results  thus  obtainerl  from  the  examination  of  these  cases 
and  the  comparison  of  the  two  sections,  tlu'  habitual  close  eye 
workers,  and  the  other  patients  who  wore  not  close  eye 
workers,  are  available  for  coini)arison  (Table  I). 

Of  the  480  cases  investigated.  38  per  cent,  were  engaged 
in  habitual  close  eye  work,  and  02  ])or  cent,  were  other  ])atients 
not    occupied    in    continuous  close   eye   work.     The    higher 
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Table  I. 


Type  of  patients. 

Nnmber.       Breakdowns. 

Damage  to 
eyes. 

Totals  of 
failures. 

Habitual  close  eye  workers 
Perceutage 

Others         .... 
Percentage 

183         1          70 
100                 38-2 

297                   7 
100        1         2-4 

27 
15 

21 

7  06 

97 
53 

28 
9-4 

Total  percentage  in 
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figure  of  the  second  group  is  accounted  for  by  the  fact  that 
it  includes  a  large  number  of  married  women,  and  also  most 
of  the  very  high  myopes  who  were  prohibited  from  doing 
close  eye  work.  The  extent  of  the  failure  amongst  the 
habitual  close  eye  workers  as  compared  with  the  other  patients 
is  remarkable.     No  less  than  53  per  cent,  of  the  close  workers 
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failed  at  some  time  during  their  career,  and  of  these  15  per 
cent,  sustained  permanent  damage  through  the  loss  of  an 
eve,  and  two  persons  lost  the  sight  of  both  eves.  Amongst 
the  ordinary  patients  failures  were  few — only  a  total  of  9'4 
per  cent. — but  amongst  these  the  greater  number,  7  per  cent.^ 
sustained  damage  to  their  eyes,  and  these  were  very  high 
myopes  ;   four  of  these  persons  lost  both  eyes. 

The  second  table  shows  that  there  is  a  gradual  increase  in  the 
incidence  of  breakdowns  and  damage  to  eyes  with  the  increase 
of  age  and  the  grade  of  myopia.  Amongst  the  ordinary 
patients  there  was  only  one  case  of  trouble  at  any  age  amongst 
those  with  less  than  5  D.,  but  quite  a  number  amongst  the 
habitual  close  eye  workers.  The  breakdowns  and  damage 
increase  rapidly  for  the  close  eye  workers  with  5  to  10  D.  of 
myopia,  for  it  is  in  this  group  category  that  they  are  most 
numerous  ;  but  the  failures  amongst  the  other  patients  are 
few  only. 

Breakdowns  and  damaged  eyes  (with  one  exception  of 
ages  50-60)  are  actually  and  relatively  most  numerous  amongst 
the  habitual  close  eye  workers,  but  it  will  be  noted  that 
there  is  a  higher  rate  of  damaged  eyes  than  of  breakdowns 
amongst  the  other  patients  ;  this  is  accounted  for  by  the 
fact  that  this  section  contained  most  of  the  very  high  myopes  i 
they  had  been  warned  off  close  work,  and  without  doubt 
attention  to  this  warning  had  saved  many,  but  some  of  them 
had  such  high  degrees  of  myopia  that  damage  was  almost 
inevitable. 

The  character  of  the  damage  sustained  was  as  follows  r 
Detachment  of  the  retina,  14  cases  ;  degeneration  of  the 
macular  region,  34  ;  gross  vitreous  haemorrhages  and  the 
damage  consequent  thereon,  5  ;  rapid  myopic  cataract,  3. 
It  is  noteworthy  how  much  more  serious  is  the  risk  of  loss 
of  central  Aision  from  degeneration  of  the  macula  in  these 
myopes  than  is  the  risk  of  detachment  of  the  retina.  Happily 
loss  of  the  macula  does  not  leave  tliem  in  such  a  lio])i4ess 
state  as  does  detachment  of  the  retina.  Amongst  total  losses 
only  six  cases  have  been  numbered  ;  but  in  many  others, 
with  the  total  loss  of  central  vision  of  one  eye  there  was  also 


DISCUSSION    ON   INDUSTRIAL   DISEASES    OF   THE   EYE.       25 

a  considerable  diminution  of  the  vision  of  the  other  eye  from 
the  same  condition  of  macular  degeneration. 

The  work  done  by  some  of  the  habitual  close  eye  workers 
was  sometimes  of  an  incredible  nature.  One  subject  with 
17  D.  of  myopia  was  engaged  as  a  printer's  proof-reader,  and 
corrected  statistical  tabular  matter  all  day  long  ;  another 
was  a  miniature  painter  with  12  D.,  and  yet  another  a  dental 
mechanic  with  10  D.  Some  of  the  close  eye  workers  had 
made  a  change  of  work  on  their  own  account ;  two  lawyers 
forsook  their  clients,  one  to  become  a  farmer,  the  other  a 
cinema  controller  ;  the  miniature  painter  had  taken  over 
the  management  of  a  depot ;  and  the  mechanical  dentist 
became  a  shop  assistant.  But  the  proof-reader  preferred  to 
continue  and  take  the  risk. 

The  lesson  of  these  figures  is  plain  enough.  No  matter 
what  view  we  may  hold  of  the  causes  of  myopia,  it  is  certain 
that  the  risks  of  myopia  are  heaviest  with  those  patients 
whose  occupation  entails  habitual  close  eye  work.  The  risk 
is  so  serious  that  we  are  in  duty  bound  to  fend  off  young 
people,  who  are  affected  by  myopia  of  anything  more  than 
the  lesser  grades,  from  work  of  this  kind.  The  failure  to  carry 
on  with  their  work,  if  it  be  close  eye  work,  is  a  serious  risk  ; 
and  the  liability  to  damage  to  one  or  both  eyes  is  such  that 
a  high  percentage  of  them  may  sustain  partial  blindness. 


Opening  Paper. 

Ocular  anthrax. 
By  Charles  Killick. 


Having  had  a  case  of  ocular  anthrax  under  my  care  recently, 
it  occurred  to  me  that  it  might  interest  the  members  of  the 
Congress  if  I  could  collect  a  few  details  about  this,  the  wool- 
sorter's  disease,  a  disease  which  is  of  necessity  unfamiliar 
to  the  majority  of  ophthalmic  surgeons.  I  have  myself, 
during  three  years'  practice  in  Bradford,  only  seen  the  one 
case,  and  that  only  in  the  later  stages,  but  my  friend  Dr. 


26       DISCUSSION    ON   INDUSTRIAL   DISEASES    OF   THE   EYE. 

Eurich,  who  is  an  authority  on  anthrax,  has  had  about  250 
under  his  care  extending  over  a  period  of  seventeen  years. 
Of  these  nineteen  were  ophthahnic  cases,  although  in  six  of 
the  latter  the  site  of  infection  was  the  eyebrow. 

Anthrax  in  ophthalmic  practice  is  confined  to  the  eyehds 
or  their  vicinity.  Anthrax  of  the  globe  has  not,  according 
to  Dr.  Eurich,  hitherto  been  recorded.  As  stated  above,  the 
eyebrow  was  the  site  of  infection  in  six  cases,  with  secondary 
infiltration,  and  oedema  of  the  upper  Hd  and  extension  of  the 
necrosis  into  it.  In  one  case  the  pustule  was  immediately 
beneath  the  inner  canthus  ;  in  the  rest  it  was  more  or  less 
in  the  centre  of  the  lid.  It  is  a  curious  fact  that  the  palpebral 
border,  which  is  so  frequently  the  seat  of  infective  processes, 
is  rarely,  if  ever,  the  starting-point  of  anthrax. 

The  appearances  of  a  typical  maHgnant  pustule  are,  of 
course,  well  known,  namely,  a  central  black  slough  of  variable 
size,  surrounded  by  a  more  or  less  clearly  defined  ring  of 
vesicles  and  occupying  the  centre  of  an  area  of  a  red  and 
brawny  inflammatory  oedema.  The  surgeon  does  not  often 
see  the  pustule  in  its  earlier  stages,  when  it  takes  the  form 
of  a  small  papule  surmounted  later  by  a  small  vesicle.  Some- 
times the  papule  itself  is  wanting,  a  small  patch  of  erythema 
merely  is  present,  not  unlike  a  flea-bite,  surrounding  a  vesicle 
so  small  that  close  inspection  may  be  necessary  to  discover 
it,  especially  if  its  contents  have  escaped.  AMien  an  eyelid  is 
the  seat  of  anthrax,  oedema  is  more  than  usually  an  early 
manifestation,  no  doubt  owing  to  the  looseness  of  the  tissues 
involved.  This  early  a})pearance  of  oedema  is  probably  the 
reason  why  these  patients  seek  medical  advice  relatively 
quicklv.  In  over  75  per  cent,  of  tlie  cases  of  anthrax  of  the  lids 
a  doctor  was  consulted  as  early  as  the  second  day  of  disease. 
In  anthrax  of  the  eyebrow  advice  was  not  sought  quite  so 
vsoon,  and  in  two  cases  not  until  the  fourth  day.  Taking  into 
consideration  the  very  extensive  inflammation  and  oedema 
(Fig.  1)  a  fatal  termination  is  much  less  frequent  than  one 
would  expect.  Of  the  pu^stules  upon  the  eyebrows  only  one 
caused  death,  fluid  from  the  vesicles  having  trickled  down 
the  face  into  the  mouth,  and  having  given  rise  to  anthrax 
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of  the  stomach.  Of  the  Hd  cases  one  died  ;  he  was  urged  by 
relatives  and  friends  to  seek  advice,  but  obstinately  refused 
to  do  so  until  the  fourth  day,  poulticing  the  part  meanwhile. 

Fig.  1. 


Death  resulted  also  in  the  case  of  a  young  man  of  27  in  whom 
the  pustule  was  below  the  inner  canthus,  but  here  the  real 
cause  of  death  was  not  anthrax  but  salvarsan  poi.soning, 
induced,  no  doubt,  by  the  unsuspected  presence  of  chronic 
nephritis. 
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The  prognosis,  then,  in  these  eye  cases  is  on  the  whole 
favourable,  owing  probably  to  the  early  diagnosis,  the  death- 
rate  of  cutaneous  anthrax  being,  according  to  Dr.  Eurich's 
statistics,  10  per  cent.  In  every  instance  death  occurred 
as  the  result  of  generalised  anthrax,  and  in  not  a  single 
instance  were  the  orbital  tissues  manifestly  involved. 

The  diagnosis  is  a  bacteriological  one.  Reliance  must  not 
be  placed  on  the  climcal  appearances,  which  are  suggestive 
but  not  conclusive.  A  close  resemblance  to  anthrax  is  often 
produced  by  vaccinia.  In  the  case,  moreover,  of  ocular 
anthrax  the  patients  seek  advice  so  early  that  the  typical 
anthrax  has  not  had  time  to  develop. 

The  treatment  is  comparatively  simple.  Excision  of  the 
infected  tissue  is,  in  Dr.  Eurich's  opinion,  inadvisable  in  the 
early  stages  and  impracticable  in  the  later.  Nor  are  injections 
of  phenol  into  the  tissues  around  the  pustule  of  much  use, 
save  possibly  when  the  eyebrow  is  the  seat  of  the  trouble. 
Absolute  rest  is  essential,  the  patient's  head  being  fixed 
with  the  aid  of  sandbags,  while  food  is  given  by  feeding-cup 
and  spoon.  In  Bradford  anti-anthrax  serum  is  administered 
in  doses  of  60  to  80  c.c. :  80  c.c.  are  given  on  the  first  day, 
and  60  on  subsequent  occasions,  generally  at  intervals  of 
24  hours.  In  some  cases  as  many  as  24:0  c.c.  in  all  have  been 
given.  Acting  upon  a  suggestion  of  Prof.  Ehrlich's,  Dr. 
Eurich  has  given  salvarsan  in  a  few  of  these  ophthalmic 
cases  as  well  as  in  anthrax  originating  in  other  parts,  but 
the  number  is  too  small  to  permit  of  deductions  being  drawn 
from  them. 

When  we  consider  the  frightful  appearance  presented  by 
some  of  the  patients  when  the  disease  is  at  its  height,  it  is 
remarkable  how  small  is  the  cosmetic  defect  finally  left  to 
be  dealt  with.  In  many  cases  some  oedema  or  plastic  infiltra- 
tion alone  remains,  which,  after  persisting  for  months,  yet 
disaj)pears  in  the  end.  In  the  course  of  a  prolonged  search 
through  the  records  of  the  Royal  Eye  and  Ear  Hosj)ital, 
Bradford,  I  can  only  find  the  notes  of  two  patients  upon 
whom  it  was  subse(|uently  necessary  to  perform  a  plastic 
operation.     Both  these  are  to  be  found  in  the  1905  records, 
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and  I  cannot  help  tliinking  that  there  must  have  been  others  ; 
indeed,  the  Matron  tells  nie  that  there  were,  but  if  so  their 
case-papers  must  have  been  lost.  Of  the  two  ca.ses,  the  one 
was  for  a  protuberant  ectropion  of  the  lower  lid,  but  the 
notes  are  scanty  and  the  result  is  not  given.  In  the  second 
case  the  patient  had  local  anthrax  involving  the  left  eyelid. 
It  was  treated  by  serum.  The  affected  portion  of  the  lid 
formed  a  dry  slough  and  extensive  ectropion  resulted,  the 
inner  aspect  of  the  upper  tarsal  cartilage  being  turned 
upwards  and  the  conjunctiva  of  the  superior  fornix  forming 
a  pulpy  swelling  and  so  covering  the  eye.  The  eyeball  and 
cornea  were  normal.  At  the  operation  the  lower  lid  was 
first  dealt  with  by  excision  of  adhesions,  and  two  months 
later  the  upper  lid  was  restored  by  a  flap  taken  from  above 
the  brow.     The  result  seems  to  have  been  satisfactory. 

In  the  one  case  of  my  own,  oedema  of  the  right  eyelids 
has  persisted  for  months,  and  was  for  a  long  time  a  considerable 
disfigurement,  especially  as  the  patient  was  a  young  woman, 
but  it  is  slowly  passing  away.  All  that  now  remains  of  the 
original  lesion  is  a  puckered  scar  below  the  eyelid.  In  this 
case  the  optic  discs  are  pale  and  vision  is  deficient,  but  it  is 
doubtful  if  there  is  any  connection  between  this  and  the 
attack  of  anthrax. 

I  will  not  waste  your  time  by  going  into  the  prophylactic 
measures  which  have  been  adopted  to  minimise  the  danger  of 
contracting  the  disease  by  those  engaged  in  wool-sorting.  It 
suffices  to  remark  that  one  of  these  measures  was  the  subject 
of  a  recommendation  in  the  Geddes  Report,  namely,  the 
suggested  scrapping  of  an  establishment  in  Liverpool,  where 
attempts  were  being  made  to  rid  the  possibly  infected  wool 
from  anthrax  germs  before  its  distribution  to  the  manu- 
facturers. 

My  thanks  are  due  to  Dr.  Eurich  for  what  amounts  to 
almost  the  whole  of  the  subject-matter  of  my  contribution, 
and  also  for  the  loan  of  the  photographs,  etc. 

The  Peesidext 
said  the  Society  was  greatly  indebted  to  the  distinguished 
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visitors  who  had  brought  this  aspect  of  the  subject  in  which 
the  members  were  interested  before  them,  and  a  good  many 
questions  had  already  been  raised.  Many  members  must  be 
famihar  with  eye  conditions  in  the  industrial  districts  in 
which  they  practised.  Mr.  Bishop  Harman  had  indicated 
fairly  well  the  conditions  in  London  and  their  effect  on  the 
eyesight,  and  the  capacity  which  people  with  varying  degrees 
of  myopia  possessed  for  taking  up  certain  occuj^ations.  There 
was  need  for  more  working  out  in  detail,  but  something  had 
been  done  in  that  direction. 

Mr.  Healy 

said  he  was  particularly  interested  in  tin-plate  workers* 
cataract,  and  there  were  one  or  two  points  in  connection 
with  that  disease  to  which  he  would  like  to  direct  attention. 
One  found  a  posterior  cortical  type,  apart  from  the  posterior 
polar  variety,  and  one  found  the  posterior  polar  variety 
associated  with  the  type  Mr.  Cridland  described,  namely,  the 
cortical  variety,  in  the  inner  and  lower  cortex.  Whatever 
the  cause  of  the  posterior  polar  variety  might  be,  apparently 
it  was  also  the  cause  of  the  broom-like  opacity  in  the  lower 
and  inner  cortex.  He  did  not  think  the  direct  action  on 
the  lens  of  the  heat-rays  had  much  to  do  with  it.  He  thought, 
as  Hill  and  Hartridge  pointed  out  in  their  paper*  describing 
experimental  work,  to  prove  the  effect  of  the  rays  on,  and 
the  absorption  of  heat  by,  the  various  media  of  the  eye, 
that  the  largest  proportion  of  heat-rays  were  absorbed  by 
the  iris,  and  he,  the  speaker,  thought  the  development  of  the 
cataract  was  brought  about  by  the  rays  absorbed  by 
the  iris.  From  that  continual  absorption  there  was  caused 
an  alteration  in  the  secretory  endothelium  of  the  ciliary 
processes  and  in  the  chemical  constitution  of  the  aqueous.  It 
might  lead  to  an  increased  formation  of  salts  and  proteins  in 
the  aqueous,  thus  altering  the  nourishment  of  the  lens.  The 
absorbed  heat  might  spread  along  the  suspensory  ligament  to 
the  lens  epithelium,  causing  such  damage  to  the  lens  epi- 
thelium as  to  admit  aqueous  by  filtration  into  the  lens 
•  Proc.  Roy.  Sof.,  B,  vol.  Ixxxix,  I'Jl."). 
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substance,  and  thereby  swelling  and  degeneration  of  the  lens 
fibres,  and  cataract  formation.  That  was  only  one  sugges- 
tion ;  there  were  other  ideas.  We  did  not  know  sufficient 
about  the  anatomy  of  the  lymph-channels  in  the  eye.  It 
was  possible  the  posterior  cortical  variety  might  be  produced 
by  some  alteration  in  the  contents  of  an  essential  lymph- 
channel  which  reached  the  posterior  pole.  To  think  that  the 
direct  rays  could  all  concentrate  on  the  posterior  pole  seemed 
absurd  ;  it  seemed  to  be  the  visualisation  of  a  mathematical 
point  w^hich  had  no  existence.  These  rays  had  to  pass 
through,  and  would  be  mostly  absorbed  by  a  considerable 
layer  of  lens  and  aqueous  matter  before  reaching  the  nodal 
point. 

With  regard  to  the  general  environment  of  mill-men,  he 
agreed  with  Mr.  Cridland  that  further  investigation  should 
take  place  as  to  the  effect  of  manual  labour  upon  the  general 
bodily  health.  He,  the  speaker,  had  one  case  in  mind  at 
the  present  moment — a  roller-man,  aged  41.  He  came  to 
the  speaker  with  left  homonymous  hemianopia,  which  came 
on  suddenly.  He  retained  central  vision,  but  the  condition 
never  improved.  He  had  had  the  case  under  observation 
six  months.  In  that  man  no  cause  could  be  found  for  the 
arterio-sclerosis  which  he  had ;  his  blood-pressure  was 
205  mm.  A  Wassermann  was  done  three  times,  with  negative 
results  ;  and  he  was  examined  by  several  good  physicians, 
who  failed  to  find  any  cause  for  the  arterio-sclerosis.  There 
was,  he  thought,  a  possibiHty  that  men  who  worked  in  heat 
and  were  constantly  sweating  profusely,  and  therefore  imbibing 
large  quantities  of  fluid,  might  through  alternative  vascular 
tone  develop  arterio-sclerosis,  and  this  might  be  an  adjuvant 
factor  in  the  production  of  cataract. 

Mr.  Cridland  raised  the  question  of  the  vision  after  opera- 
tion for  cataract  among  iron-workers.  He,  Dr.  Healy,  had 
seen  many  cases  of  cataract  among  iron-workers,  and  he 
thought  that,  on  the  whole,  the  results  after  operation  were 
as  good  as  in  the  ordinary  run  of  cases  of  senile  cataract ; 
at  any  rate,  he  had  never  been  able  to  discover  any  gross 
lesion  of  the  deeper  membranes.     Recently  a  case  was  sent 
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to  him  for  examination  under  the  Compensation  Act,  as  to 
whether  the  condition  he  had  was  iron-workers'  cataract  or 
not.  The  man  had  a  typical  posterior  polar  cataract,  with, 
it  was  true,  some  striae  in  the  peripheral  cortex  ;  but  he  found 
there  was  gross  degeneration  of  choroid  and  retina  far  forward. 
He  therefore  put  the  case  out  of  court,  because  he  did  not 
think  a  case  of  that  sort  could  be  one  of  heat  cataract.  Any 
case  which  showed  any  other  degenerative  changes  in  the 
back  of  the  eye  might  be  secondary,  and  could  not  be  put 
down  to  heat.  He  had  now  examined  some  hundreds  of 
cases,  but  had  never  seen  a  case  where  the  back  of  the  eye 
showed  gross  degenerative  changes  from  exposure  to  the  heat 
from  molten  metal. 

Another  point  was  one  Dr.  Legge  referred  to,  namely,  that 
of  eye-strain  in  good  visibility  and  the  question  of  eye-strain 
in  bad  visibility,  i.  e.  the  development  of  miners'  nystagmus 
because  of  eye-strain.  He,  the  speaker,  did  not  think  nystag- 
mus was  due  to  eye-strain  at  all,  but  that  it  was  a  physio- 
logical effort  on  the  part  of  the  eye  to  see  in  conditions  of 
very  dim  Hght.  The  macula  ceased  to  function,  and  the 
miner  was  dependent  on  his  rods,  which  were  organs  for  the 
perception  of  mo\'ing  objects  ;  so  that  in  order  to  see  in 
darkness  the  miner  had  to  move  his  eyes  because  the  objects 
looked  at  were  stationary,  and  the  rapid  oscillation  was  an 
effort  on  the  part  of  the  eye  to  produce  rod  vision  in  the 
area  of  the  retina  where  the  rods  are  most  congested  and  the 
necessary  movement  least.  AATien  the  movements  centinued 
on  the  return  to  normal  lighting  they  became  pathological. 

Dr.  Brixton  (Johannesburg) 

said  that  he  occasionally  met  with  posterior  polar  cataract 
in  South  Africa  among  the  gold-smelters  and  the  assayers  in 
gold  mines.  He  had  one  case  of  posterior  polar  cataract  in 
a  man  aged  32,  but  that  disease  was  not  included  in  their 
Workmen's  Compensation  Act.  Therefore  the  speaker  had 
had  a  chat  with  the  manager  of  one  of  the  big  companies, 
and  he  was  prepared  to  accept  it  when  the  speaker  got  a 
case  in  which  he  could  say  the  man's  wage-earning  capacity 
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was  lessened.  So  far,  all  the  men  he  had  seen  with  it  had 
been  able  to  carry  on.  He  was  sure  an  assayer  could  not 
carry  on  his  work  with  an  aphakic  eye,  therefore  he  must  be 
compensated  more  than  he  seemed  to  be  under  the  English 
Law,  because  he  was  a  member  of  a  skilled  profession  and 
would  have  to  accept  a  lesser  wage. 

With  regard  to  heat  cataract,  many  natives  were  employed 
in  the  work,  and  they  were  very  accustomed  to  heat — certainly 
more  than  were  Europeans,  being  more  pigmented  ;  and  he 
bad  never  come  across  a  case  of  cataract  from  heat  in  a  native. 

Answering  the  President,  he  said  the  assayer  had  to  examine 
numerous  small  samples  in  crucibles  ;  they  took  a  sample 
eight  or  ten  feet  apart  all  the  way  down,  sampling  the  reef, 
and  each  one  had  to  be  kept  in  a  separate  crucible,  so  that 
the  men  were  facing  the  furnace  and  moving  the  crucibles 
for  many  hours  in  the  day. 

He  had  never  met  with  a  case  of  miners'  nvstagmus  there, 
though  there  were  40,000  white  men  and  150,000  natives  in 
the  mines.     The  gold  mines  were  lighted  by  electricity. 

Dr.  Legge 

thanked  all  who,  in  the  discussion,  had  added  to  the  interest 
of  the  afternoon. 

Mr.  Cridland, 

replying  to  Mr.  Healy's  comment  on  his  statement  that 
perfect  visual  results  were  not  obtained  after  operation,  said 
the  results  were  satisfactory  enough,  but  he  meant  by  a  perfect 
visual  result  |- ;   the  vision  he  had  obtained  was  |  or  -j^f . 

He  agreed  with  all  that  Mr.  Healy  said  ;  he  thought  there 
was  a  big  field  for  investigation.  He  could  see  what  was 
going  to  happen — that  certifying  surgeons  in  industrial 
districts  would  be  in  a  very  difficult  position.  Some  surgeons 
would  be  ready  to  certify  every  case  of  cataract  in  an  iron- 
worker who  might  present  himself.  Then  the  case  miglit  be 
challenged  and  sent  to  the  medical  referee,  and  the  situation 
would  be  difficult.  Could  members  of  the  Society  decide 
whether  it  was  only  the  posterior  polar  form  of  cataract 
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which  was  compensatable  ?  It  was  not  uncommon  for 
those  practising  in  ironworks  districts  to  find  a  man  who 
was  a  furnace-worker  coming  for  the  first  time  with  a  mature 
cataract  in  one  eye,  and  with  an  incipient  cataract  in  the 
other  eye.  He  thought  such  a  man  ought  to  have  com- 
pensation, because  he  considered  the  condition  arose  out  of 
his  work,  but  it  was  not  in  the  category.  The  profession  did 
not  seem  to  have  gone  far  enough  in  the  investigation  to  say 
positively  such  a  man  was  entitled  to  compensation.  He 
could  conceive  a  difficult  situation  in  the  future  in  this  respect. 
They  all  knew  that  these  posterior  cortical  cataracts  could 
occur  in  people  who  had  never  worked  at  furnaces.  He  had 
the  case  of  an  old  soldier,  aged  70,  who  was  a  beautiful 
example  of  furnace-workers'  cataract.  He  had  hved  fifteen 
years  in  India.  He  did  not  know  whether  there  was  any 
relationship  between  the  two. 

The  President 
thanked  Dr.  Legge  and  Prof.  Collis  for  their  addresses. 
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III.  DISEASES   OF  CONJUNCTIVA  AND   CORNEA. 

1.  Corneal  ulceration  in  ophthalmia  neonatorum  and  its  after- 
treatment. 

By  M.  S.  Mayou. 

The  cornea  in  ophthalmia  neonatorum  is  affected  either  by 
becoming  hazy,  or  by  ulceration.  The  hazy  cornea  in  the 
early  stages  is  probably  only  due  to  oedema  of  the  epithelium, 
but  when  the  cornea  is  very  hazy,  especially  when  it  is  localised, 
the  early  stages  of  true  infection  are  present,  and  corneal 
ulcers  usually  follow. 

Corneal  ulceration. — It  is  frequently  said  that  if  a  case  of 
ophthalmia  neonatorum  is  treated  sufficiently  early  and 
efficiently,  corneal  ulceration  does  not  occur.  This  is  not 
strictly  true,  although  it  is  a  very  good  principle  to  go 
on,  and  applies  to  gonorrhoeal  cases  in  which  the  baby  is 
healthy  and  does  not  get  ill  during  the  course  of  treatment. 
My  own  experience  is  that  the  general  condition  of  the  child 
is  just  or  almost  more  important  than  proper  local  treatment 
in  the  prevention  of  corneal  ulceration.  In  nearly  all  cases 
when  corneal  ulceration  starts,  the  child  has  either  had  some 
sUght  illness  or  is  in  a  debilitated  condition.  The  two  principal 
diseases  which  lead  to  debility  are  gastro-enteritis  through 
improper  feeding,  and  congenital  syphilis.  In  the  former 
instance  there  is  no  question  that  the  best  way  of  getting 
over  this  difficulty  is  that  the  mother  should  nurse  the  child 
herself,  and  that  in  the  case  especially  where  the  mother 
does  not  nurse  the  child,  the  child  should  be  placed  in  the 
best  possible  hygienic  condition  both  as  regards  feeding  and 
open-air  treatment.      For  this  purpose  open-air  wards  have 
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been  provided  at  St.  Margaret's  Hospital  with  very  beneficial 
results. 

Corneal  ulcers  are  of  three  types  : 

1.  Puncture  ulcers. 

2.  Large    ulcers    with    considerable    infiltration    of    the 

cornea. 

3.  Sloughing  of  the  whole  of  the  cornea. 

Under  these  headings  the  after-treatinent  is  discussed. 

1.  Puncture  ulcers  are  those  in  which  there  is  a  tiny  perfora- 
tion straight  through  the  substance  of  the  cornea,  with  very 
little  infiltration,  and  which  will  develop  and  run  their  course 
to  perforation  in  twenty-four  to  forty-eight  hours,  subsequently 
leading  to  a  very  shght  nebula,  possibly  with  an  anterior 
polar  cataract  or  adherent  iris.  The  infection  is  always 
gonorrhoeal. 

The  children  are  nearly  always  strong,  healthy  infants, 
and  the  perforation  may  be  situated  in  any  part  of  the  cornea. 
The  infection  in  these  cases  is  probably  a  local  one  through 
some  small  abrasion,  and  is  limited  in  extent  because  the 
nutrition  of  the  cornea  is  good  and  the  resisting  power  high. 

I  have  never  seen  a  case  of  anterior  synechia  from  an 
ulcer  of  this  type  give  rise  to  any  trouble.  It  is  ]3robably 
quite  unnecessary  to  perform  any  operation  with  a  view  to 
detaching  the  iris  from  the  back  of  the  cornea ;  on  the  other 
hand,  an  anterior  polar  cataract  may  sometimes  require  opera- 
tive treatment,  although,  as  a  rule,  they  are  best  left  alone. 
Optical  iridectomy,  as  far  as  my  experience  goes,  has  not 
been  very  satisfactory  in  improving  the  vision.  On  the  other 
hand,  needling  in  some  cases  has  yielded  a  satisfactory  result. 
In  a  child  of  twelve,  with  -y^  vision  in  both  eyes  and  -pg- 
with  a  dilated  pupil  and  an  anterior  polar  cataract  practically 
filling  the  pupil,  at  the  request  of  the  parents  the  one  lens 
was  needled,  and  she  subsequently  got  -g  vision,  which 
enabled  her  to  do  far  better  in  her  school  than  she  had  been 
doing  previously. 

In  the  next  two  groups  of  cases,  corneal  ulceration  occurs 
in  rather  more  than  75  per  cent. :  it  begins  at  the  junction 
of  the  lower  third  with  the  upper  two-tiiirds  of  the  cornea. 
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Why  the  ulcers  should  so  frequently  start  in  this  part  of  the 
cornea  is  a  little  difficult  to  make  out.  Although  in  adults 
it  is  the  most  exposed  part  of  the  cornea  and  therefore  liable 
to  injury,  in  the  infant  with  ophthalmia  neonatorum  the 
eyelids  are  closed,  but  it  is  the  portion  of  the  cornea  which 
falls  opposite  the  line  of  union  of  the  lid,  and  it  may  be  due 
to  the  tightness  of  the  lid  margin  pressing  against  the  cornea 
giving  rise  to  some  slight  damage  of  the  epithelium  which 
causes  the  ulcer  to  start  at  this  situation. 

2.  A  largish  ulcer  with  considerable  infiltration  of  the  cornea. — 
In  the  early  stages  these  may  present  themselves  as  accumula- 
tions of  pus  beneath  the  epithelium  or  a  breaking-down  hazy 
cornea.  They  frequently  perforate,  leading  to  dense  nebulae 
with  an  adherent  iris. 

It  is  these  cases  that  one  usually  has  to  do  something  for 
after  the  ulcer  has  healed.  After  they  leave  the  hospital 
they  are  given  a  lotion,  and  yellow  oxide  of  mercury  ointment 
to  use,  and  operative  treatment  is  avoided — at  any  rate  until 
the  child  is  weaned — as  the  corneal  scars  will  often  clear  up 
in  an  extraordinary  way.  The  exception  to  this  is  where 
there  are  dense  corneal  scars  in  both  eyes  with  obviously 
very  little  vision.  The  indication  of  this  is  nystagmus. 
Nystagmus  in  these  children  starts  directly  the  eyehds  begin 
to  open.  There  is  no  nystagmus  before,  even  if  both 
cornese  are  destroyed  by  corneal  ulceration.  In  a  case  where 
one  eye  was  destroyed  by  a  corneal  ulcer  and  the  other  one 
remained  clear,  nystagmus  persisted  on  the  side  of  the  blind 
eye  for  a  year  and  a  half,  but  there  was  no  nystagmus  on 
the  other  side,  even  by  examination  with  the  ophthalmo- 
scope. Cases  where  nystagmus  is  present  should  be  operated 
on  as  early  as  is  consistent  with  the  general  condition  of  the 
child.  Where  the  corneal  opacity  occupies  the  central  area 
of  the  cornea  it  is  obvious  that  some  form  of  optical  iridectomy 
must  be  performed,  and  that  the  clearest  part  of  the  cornea 
must  be  selected  for  the  purpose.  According  to  the  text- 
books, where  it  is  possible  to  make  a  choice  of  the  situation, 
down  and  in  is  usually  selected.  My  experience  is  that  this 
is  not  at  all  a  good  situation.     The  great  trouble  with  a 
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patient  after  an  optical  iridectomy  has  been  performed  is 
that  he  suffers  from  too  much  hght  being  admitted  to  the 
eye.  If  an  optical  iridectomy  is  done  downwards  and  inwards 
there  is  no  means  of  cutting  ofi  the  excessive  size  of  the  aperture 
by  means  of  the  eyelids,  whereas  if  the  iridectomy  is  done 
either  directly  inwards  or  directly  outwards,  the  upper  lid 
can  be  closed  over  the  aperture  so  as  to  decrease  its  size. 
The  smaller  the  iridectomy  the  better  the  result  obtained 
therefrom  if  the  cornea  be  clear.  Personally  I  use  a 
keratome,  making  the  incision  inwards,  seize  the  iris  with 
a  pair  of  forceps  about  2  mm.  from  the  pupillary  margin, 
pull  it  out  and  snip  a  small  piece  out  of  it,  holding  the  iris 
scissors  at  right  angles  to  the  incision,  and  try  to  leave 
the  sphincter  of  the  iris  intact. 

AMiere  the  corneal  opacity  occupies  very  nearly  the  whole 
cornea,  and  there  is  only  a  clear  rim  of  corneal  tissue  around 
the  margin  of  the  cornea,  if  one  tries  to  obtain  an  iridectomy 
in  the  manner  above  described  one  finds  first  of  all  that  the 
iris  will  as  a  rule  be  so  adherent  to  the  scar  that  when  it 
is  pulled  upon  it  tears,  and  an  imperfect  and  unsatisfactory 
iridectomy  is  the  result,  or  the  incision  whicli  is  made 
at  the  limbus  leads  to  an  opacity  in  the  cornea,  with  the 
result  that  if  a  more  or  less  satisfactory  iridectomy  be  obtained, 
its  result  is  made  negative  by  the  opacity  from  the  incision. 
In  these  cases  also  the  iris  is  completely  drawn  forward, 
and  they  are  liable  to  develop  secondary  buphthalmos  from 
tension.  To  remedy  this  I  perform  iridectomy  from  the 
centre  of  scar.  The  keratome  is  inserted  from  the  middle  of 
the  cornea  and  made  to  appear  in  the  anterior  chamber, 
the  iris  forceps  are  introduced  and  the  iris  seized  in  its 
periphery  and  torn  away  at  the  angle  of  tlie  anterior  chamber. 
There  is  practically  no  danger  of  wounding  tlie  lens,  as  altliough 
the  iris  is  tbawn  forward,  the  lens  is  in  its  usual  position, 
although  one  cannot  see  the  jioint  of  the  knife  when  first 
it  is  inserted.  A  good  o])ening  in  the  iris  is  usually  the 
result,  if  the  iris  is  not  too  atrophic. 

The  results  of  optical  iridectomy  vary.  If  there  is  a  sound 
eye  on  one  side  an  optical  iridectomy  on  the  other  probably 
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will  only  improve  the  vision  of  that  eye  for  large  objects  ; 
on  the  other  hand,  if  the  one  eye  is  lost,  an  o])tical  iridectomy 
on  the  other  will  often  improve  the  vision  markedly.  In 
one  such  case  where  an  optical  iridectomy  outwards  was 
performed  the  child  could  fix  objects,  but  to  do  so  he  turned 
the  eye  inwards  so  that  it  looked  as  if  he  brought  the  aperture 
to  bear  on  the  object  looked  at.  Sir  John  Parsons'  explana- 
tion of  this  is  that  the  eye  was  very  hypermetropic  owing  to 
flattening  of  the  cornea  and  the  lens,  and  to  get  the  peripheral 
rays  to  fall  on  the  macula  the  eye  had  to  be  turned  inwards. 

Tattooing  of  the  cornea  is  most  useful  in  making  the  appear- 
ance of  the  eye  much  better  in  cases  where  there  is  a  very 
large  obvious  white  scar.  It  has  also  been  used  in  the  case 
of  an  absolutely  small  dense  white  opacity  in  the  centre  of 
the  cornea  after  doing  an  optical  iridectomy  inwards.  In 
one  such  case  the  patient  was  a  boy  of  about  sixteen,  and  he 
said  it  improved  the  sharpness  of  his  vision  considerably. 

Cases  of  tattooing  have  been  followed  by  sympathetic 
ophthalmia,  so  that  the  operation  should  be  reserved  for 
those  cases  in  which  the  scar  is  practically  free  of  iris  tissue. 

3.  Sloiighing  of  the  tvhole  of  the  cornea. — This  type  of  ulcer 
occurs  in  children  who  are  marasmic,  either  as  the  result  of 
gastro-enteritis,  congenital  syphilis,  and  especially  in  prema- 
ture children.  It  generally  starts  with  a  dense  infiltration  of 
the  whole  of  the  cornea,  the  central  portion  becoming  necrotic 
and  breaking  down.  In  some  cases  there  is  a  fair  amount  of 
discharge,  and  in  other  cases  there  is  extremely  little.  The 
condition  is  practically  one  of  keratomalacia. 

Sloughing  of  the  cornea  is  frequently  followed  by  extrusion 
of  the  lens  in  its  capsule  through  the  opening,  and  the  vitreous 
may  subsequently  present. 

In  gonorrhoeal  cases  I  have  never  seen  panophthalmitis 
follow  perforation  either  with  or  without  extrusion  of  the 
lens  ;  in  streptococcal  and  staphylococcal  aureiu  infection 
panophthalmitis  does  occur. 

At  St.  Margaret's,  after  the  lens  has  been  extruded,  nothing 
is  done  beyond  the  ordinary  routine  treatment  and  the  ulcer 
is  allowed  to  heal. 
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Where  panophthalmitis  is  suspected  or  has  occurred^ 
evisceration  of  the  globe  is  performed  through  the  ulcer 
after  enlarging  the  aperture. 

Extrusion  of  the  lens  is  very  important,  especially  as 
regards  the  prognosis  of  the  case.  The  umbo  of  the  lens 
presents  in  the  base  of  the  ulcer  as  the  result  of  crying 
or  straining,  the  lens  is  delivered  through  the  ulcer,  and 
generally  remains  attached  by  a  few  fibres  of  the  suspensory 
ligament,  which  are  then  torn  through  bv  the  closure  of  the 
eyehds. 

In  cases  in  which  the  lens  has  been  extruded  it  is  always 
followed  by  secondary  buphthalmos.  This  is  due  to  the 
vitreous  and  iris  being  incorporated  in  the  wound  causing 
complete  obliteration  of  the  anterior  chamber.  As  yet  no 
means  has  been  discovered  of  preventing  it,  and  it  usually 
means  that  the  eye  has  to  be  eviscerated  at  a  later  date 
and  a  glass  ball  inserted,  taking  care  to  stitch  both  the  sclerotic 
and  the  conjunctiva  separately  with  silk  sutures. 

It  is  extraordinary  how  rapidly  the  corneal  ulcers  A^dll 
heal  even  when  the  whole  cornea  is  involved.  This  is  probably 
due  to  there  being  a  freer  circulation  of  lymph  between  the 
layers  of  the  cornea  in  the  child  than  in  the  adult ;  as  a 
result,  the  new  cicatricial  cornea  is  quite  as  thick  and  some- 
times thicker  than  the  normal  cornea,  both  in  the  new  sub- 
stantia propria  and  epithelium.  Large  granulomatous  masses 
are  not  infrequently  present  in  the  course  of  healing. 

The  President  said  that  the  variety  of  optical  iridectomy 
suggested  as  appropriate  to  anterior  synechia,  with  a  limited 
peripheral  portion  of  clear  cornea,  was  a  new  and  promising 
idea  which  many  members  might  have  an  oj^portunity  of 
trying. 

Mr.  Harrison  Butleh  said  that  in  the  East,  where  he  had 
practised  for  some  years,  they  saw  large  numbers  of  perfora- 
tions practically  all  from  non-venereal  ulcers.  He  never  saw 
any  septic  trouble  associated  with  the  perforation,  and  there 
was  no  case  of  ])an-o|)iitlialmitis.  Tiiere  was  one  of  sympa- 
thetic cyclitis,  but  in  this  case  a  Guthrie's  section  had  been 
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made.  Anterior  synechise  were  very  common,  but  they 
seemed  to  cause  remarkably  little  irritation.  He  thought 
that  too  much  stress  had  been  laid  upon  the  irritation  caused 
by  the  drag  of  an  anterior  synechia.  In  this  respect  they 
differed  from  posterior  synechise,  which  did  sometimes  appear 
to  favour  recurrent  iritis.  He  thought  more  trouble  was 
likely  to  follow  operations  for  relief  of  an  anterior  synechia 
than  that  caused  by  the  adhesion.  These  operations  were 
very  difficult  and  often  the  result  was  poor.  In  the  East 
he  performed  a  large  number  of  operations  for  artificial 
pupil :  in  fact,  after  trichiasis,  it  was  the  commonest 
operation  at  the  British  Ophthalmic  Hospital.  The  so- 
called  site  of  election  down  and  in  was  generally  impossible, 
because  the  nebula  was  generally  most  developed  in  this 
area.  He  generally  chose  the  situation  recommended  by 
Mr.  Mayou,  outwards.  The  optical  result  was  generally 
most  disappointing.  The  most  that  could  be  expected  was 
that  the  patient  might  be  able  to  get  about.  It  was  not  in 
accordance  with  the  laws  of  optics  that  the  eye  must  be  tilted 
to  get  good  vision.  If  a  diaphragm  be  placed  in  front  of  a 
lens,  the  pencil  of  light  entering  by  a  hole  in  any  part  would 
reach  the  focus. 

Lt.-Col.  A.  E.  J.  Lister  said  cases  of  ophthalmia  neonatorum 
and  similar  conditions  were  very  common  in  the  East,  where 
he  had  practised.  He  supported  Mr.  Mayou  in  his  suggestion 
about  the  site  for  optical  iridectomy.  He  had  done  many 
optical  iridectomies  at  the  site  of  election,  and  some  people 
had  complained  very  much  of  the  glare  afterwards.  As 
some  members  might  be  going  to  the  East,  it  might  be  a 
point  which  it  was  important  for  them  to  know.  If  one  did 
an  iridectomy  the  lower  edge  of  which  reached  the  horizontal 
line  approximately,  the  coloboma  could  be  covered  at  will 
by  the  upper  lid.  and  the  size  of  the  pupil  varied,  which  was 
a  great  advantage.  "With  regard  to  the  effects  of  the 
anterior  synechia  after  a  perforating  ulcer,  lie  agreed  that, 
on  the  whole,  he  had  not  seen  many  bad  results,  but  he 
had  seen  many  cases  of  secondary  glaucoma.  He  had  seen 
such  cases  in  adults  after  a  perforating  ulcer,  and  preferred 
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to  keep  such  cases  under  observation.  AVith  an  out-patient 
attendance  of  about  150  a  day  a  good  many  cases  were  seen 
in  a  year. 

Mr.  Johnson  Taylor  desired  to  mention  a  method  of 
making  an  artificial  pupil,  used  by  Sir  Anderson  Critchett, 
viz.  by  means  of  blunt  hook  instead  of  iris  forceps.  He,  the 
speaker,  thought  the  difficulty  in  doing  optical  iridectomy 
was  to  remove  a  sufficiently  small  piece  of  iris,  and  as  near 
the  pupillary  margin  as  possible,  provided  one  cleared  the 
corneal  opacity ;  the  hook  could  not  be  used  where  there 
were  a  large  number  of  posterior  synechise,  but  only  where 
there  were  none,  or  not  many.  It  was  better  to  do  optical 
iridectomy  with  Bell  Taylor's  small  angular  keratome,  which 
was  introduced  through  the  cornea.  One  could  then  get  a 
smaller  and  more  circular  and  a  neafer  iridectomy  than  with 
forceps. 

Sir  John  Parsons  said  he  felt  diffident  in  speaking  on 
optics  before  one  of  the  greatest  authorities  in  Europe. 
Members  were  familiar  with  the  point  Mr.  Harrison  Butler 
had  drawn  attention  to,  but  owing  to  the  pathological  condi- 
tion the  cornea  and  lens  were  flattened  and  the  approximate 
focus  was  deviated  from  the  ordinary  position  ;  hence  the 
de\aation  of  the  eye. 


2.  An  incident  in  the  life  history  of  the  xerosis  bacillus. 

By  M.  S.  ]\Iayot-. 

In  1903  I  brought  before  this  Society  a  paper  on  "Xerosis 
of  the  Conjunctiva,"  pointing  out  that  the  condition  was  due 
to  keratinisation  of  the  epithelium  as  the  result  of  dehydra- 
tion, principally  from  e.xposure,  and  that,  as  the  result  of  the 
altered  surface  tension,  the  tears  would  not  adhere  to  it, 
but  the  bubbles  of  the  fatty  Meibomian  secretion  did  so. 
In  this  secretion  the  so-called  xerosis  liacilius  could  be  found. 
It  also  pointed  out  that  the  bacillus  could  not  bo  the  cause 
of  the  disease— firstly,  because  it  cannot  be  found   in   the 
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tissues  ;  secondly,  that  it  can  be  found  in  normal  Meibomian 
secretion  and  beaten-up  secretion  found  at  the  angles  in  the 
lid  in  chronic  conjunctivitis,  and  it  has  also  been  isolated  in 
a  large  number  of  cases  of  chalazion  ;  thirdly,  its  behaviour 
in  culture  is  that  of  a  saprophyte ;  and  fourthly,  when  inocu- 
lated in  a  man  or  animal,  it  does  not  reproduce  the  disease. 
It  can  therefore  be  looked  upon  as  a  saprophytic  organism 
occurring  in  the  Meibomian  secretion,  com2:)arable  to  such 
organisms  as  the  smegma  bacillus  occurring  in  the  secre- 
tion of  the  glands  of  the  prepuce.  It  is  a  little  difficult 
at  first  sight  to  say  why  the  organism  can  be  found  in  nearly 
all  Meibomian  secretion,  but  I  think  that  the  infection  of  the 
Meibomian  secretion  with  the  organism  takes  place  very 
frequently  at  the  time  of  birth.  In  the  examination  of  the 
discharge  from  cases  of  ophthalmia  neonatorum  one  comes 
across  this  bacillus  extremely  frequently.  It  is  found  in 
Uttle  masses  surrounded  by  a  badly  staining  area  due  to  the 
greasy  secretion  in  which  it  is  found.  In  cultivations  from 
the  cases  of  ophthalmia  neonatorum  one  finds  it  in  as  high 
a  number  as  70  per  cent,  of  the  cases,  although  in  smear 
preparations  one  does  not  find  it  so  frequently.  In  the 
vagina  there  is  a  pseudo-diphtheritic  bacillus  which  exhibits 
almost  exactly  the  same  characteristics  as  the  xerosis  bacillus, 
except  one  character  on  cultivation  referred  to  later.  On 
examination  of  the  vaginal  discharge  of  the  mother  and  the 
eye  discharge  of  the  child  in  six  cases,  we  have  been  able 
to  find  the  bacillus  exhibiting  identical  characteristics  in 
each  instance,  and  there  is  practically  no  doubt  that  the 
child's  eyes  were  infected  from  the  vagina  of  the  mother. 
I  have  found  the  bacillus  as  early  as  the  third  day  after  birth, 
and  there  is  very  little  doubt  that  in  all  the  cases  the  infection 
took  place  at  the  same  time  as  that  causing  the  ophthalmia 
neonatorum.  In  text-books  it  is  said  that  the  xerosis  bacillus 
as  obtained  from  the  conjunctiva  is  supposed  to  be  dift'eren- 
tiated  from  the  Hoffmann  bacillus  (another  bacillus  belonging 
to  the  diphtheroid  group)  and  the  bacillus  found  in  the  vagina, 
by  its  growth  on  agar.  It  is  said  that  the  xerosis  bacillus 
grows  in  small  round  colonies,  whereas  the  Hoftmann  bacillus 
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grows  as  a  fiocculent  mass  on  the  surface  of  the  agar.  This 
is  not  entirely  true,  because  one  can  find  the  xerosis  bacillus 
in  these  children  growing  in  both  manners,  and  this  is  probablj 
due  to  the  fact  that  it  is  only  after  it  has  been  growing  in 
the  conjunctiva  for  some  time  that  it  takes  on  the  small 
discrete  growths  which  are  supposed  to  be  characteristic  of 
it.  As  a  rule  the  bacillus  as  found  in  the  vagina  grows  in  a 
fiocculent  form,  but  it  can  also  be  found  on  culture  in  dis- 
crete colouies.  As  this  is  the  only  point  of  difference,  it 
may  be  regarded  as  an  identical  organism. 


3.  The  analysis  of  a  scries  of  cases  of  interstitial  keratitis. 
By  J.  F.   Cunningham. 

This  series  of  cases  was  started  at  Mr.  Nettleship's  request. 
The  object  was  to  collect  a  large  number  of  cases  of  interstitial 
keratitis,  with  a  view  to  ascertaining  the  incidence  of  the 
disease  in  the  two  sexes,  the  age  of  onset,  and  the  interval 
between  the  onset  of  the  disease  in  the  two  eyes.  I  also  kept 
a  column  in  my  records  for  other  evidences  of  congenital 
syphiHs,  and  for  the  family  history  when  obtainable. 

It  was  originally  hoped  to  get  1000  cases,  but  this  was 
reduced  by  Mr.  Nettleship  to  an  attempt  to  get  500  cases 
some  time  in  1914. 

On  Mr.  Nettleship's  death  the  records  were  returned  to  me 
by  his  trustees,  with  the  request  that  I  should  use  them. 
By  the  end  of  1914  other  things  had  happened,  which  may 
in  part  account  for  the  delay  in  bringing  forward  the  cases. 
The  cases  are  drawn  from  a  wide  source.  They  were  under 
the  care  of  Mr.  Nettleship,  Mr.  Lawford.  and  Mr.  Fisher,  at 
St.  Thomas's  and  at  the  Koyal  London  Ojihtlialniic  Hospitals, 
and  under  Mr.  AVilliam  Lang  at  ]\Ioorfiel(ls. 

There  were  some  of  >Sir  William  Lister's  cases  from  the 
London  Hospital,  anfl  my  own  cases  mainly  from  the  Central 
London    0])htlialmic    Hospital,    together   with    some    of    Mr. 


ANALYSIS   OF   CASES    OF   INTERSTITIAL   KERATITIS.  45 

Juler's  cases.  Mr.  Lawforcl  has  kindly  allowed  nie  to  use 
data  from  his  private  notes. 

Dr.  W.  W.  Sinclair  is  good  enough  to  let  me  use  the  figures 
he  collected  for  Mr.  Nettleship  as  to  the  incidence  of  the 
disease  in  the  two  sexes,  and  I  am  also  using  those  collected 
by  the  late  Mr.  Ilbert  Hancock  relating  to  this  point. 

I  wish  to  tender  my  best  thanks  to  those  who  have  helped 
in  this  way. 

I  have  collected  435  cases  myself,  34  of  which  I 
have  ruled  out  as  doubtful,  leaving  a  total  of  401  cases. 

Of  the  doubtful  cases  it  may  be  mentioned  that  nine  were 
probably  secondary  to  acquired  syphiUs,  tw^o  were  tubercular, 
and  in  one  case  it  was  uncertain  whether  the  cause  was  sympa- 
thetic ophthalmia  or  congenital  syphilis. 

In  seven  of  the  401  cases  the  attack  appears  to  have  been 
precipitated  by  injury.  I  am  afraid  I  have  not  searched 
closely  for  the  possibility  of  the  attack  being  started  by  an 
acute  illness. 

Dr.  Sinclair's  cases  number  111,  collected  from  10,054  out- 
patients, i.  e.  over  1  per  cent,  of  this  total. 

Mr.  Hancock's  cases  w^ere  collected  with  regard  to  the 
question  of  sex  alone. 

The  cases  may  be  tabulated  as  follows  as  regards  sex  : 


<? 

9 

Total. 

Present  series 

.     155 

242 

397 

Dr.  Sinclair's  cases 

.       52 

59 

111 

Mr.  Hancock's  cases 

.       32 

41 

73 

239        342        581 

In  the  cases  I  have  collected  the  females  exceed  the  males 
by  ten  more  than  half  as  many  again,  whereas  in  the  combined 
totals  they  fall  short  of  this  by  sixteen  cases. 

Hutchinson,  in  Sijjihilitic  Diseases  of  the  Ear  and  Eye, 
found  the  ratio  of  males  to  females  in  102  cases  as  1  is  to  VI. 

In  336  cases  I  have  a  record  of  the  age  of  onset  of  the  disease 
in  the  first  eye,  which  is  shown  in  the  accompanying  diagram 
(p.  46). 
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In  two  cases  the  sex  could  not  be  determined  because  the 
Christian  name  was  not  entered  in  full. 

The  youngest  case  recorded  is  a  male,  aged  2  years  and 
8  months,  from  Mr.  Lawford's  private  case-book.  Both 
cornea?  were  affected,  and  the  forehead  was  bossy.  The 
first  child,  born  seven  years  previously,  had  died  in  convulsions, 
aged  7  mouths.  Hutchinson  has  recorded  a  case  1  year  old 
at  time  of  onset  (Case  19  in  his  table). 

The  oldest  case  in  the  series  is  a  male,  aged  40  years,  seen 
by  Mr.  Xettleship  at  St.  Thomas's  Hospital  in  1888.  He  had 
double  interstitial  keratitis  of  five  months'  duration.  His 
physiognomy  and  teeth  were  typical  of  congenital  syphilis, 
and  he  had  some  scarring  about  the  mouth.  The  notes  are 
in  Mr.  Xettleship's  own  handwriting. 

The  male,  set.  39  years,  was  an  in-patient  at  St.  Thomas's 
Hospital  under  Mr.  Xettleship,  and  also  had  Hutchinsonian 
teeth  and  disseminated  choroiditis. 

Stevenson  quotes  Marcus  Gunn  as  recording  a  case  36 
years  old  at  the  time  of  onset,  and  mentioning  two  others, 
37^  and  38  years  old  respectively  at  the  time  of  onset. 

Age  of  Onset. 

As  regards  the  age  of  onset,  my  figures  tend  to  put  the 
majority  of  cases  as  occurring  later  tlian  in  Hutchinson's  or 
in  Stephenson's  series. 

The  greatest  number  of  cases  are  between  10  and  15  years, 
and  this  is  in  agreement  with  Hutchinson's  findings  in  his  102 
cases,  Stephenson,  in  his  97  cases,  found  the  largest  numbers 
between  5  and  10  years.  Both  of  these  observers,  however, 
find  a  higher  percentage  of  cases  between  5  and  10  years 
than  is  shown  in  the  table  on  p.  48. 

Interval. 

In  two  cases  it  is  recorded  that  "  both  eyes  came  bad 
together." 

There  are  15  cases  with  an  interval  of  3  weeks  and  14 
with  an  interval  of  2  weeks,  i.  e.  the  greatest  numbers  of 
cases  have  intervals  of  2  or  3  weeks.     Thirty-eight  cases,  i.  e. 
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exactly  one-third  of  the  total,  are  recorded  in  which  the 
interval  between  the  two  eyes  ranged  from  2  to  5  weeks, 
and  in  more  than  half  the  cases  the  interval  was  under  11 
weeks. 


Age  of  onset 
(years). 

'1-5       . 

No.  of  cases. 
12 

Percentages. 

3-5 

5-10     . 

70 

20-8 

10-15     . 

91 

27-2 

15-20     . 

87 

26-0 

20-25     . 

54 

16-1 

25-30     . 

14 

4-1 

30  onwards     . 

8 

2-3 

Total 


336 


There  are  14  cases  in  which  the  second  eye  was  not  attacked 
for  more  than  a  vear  after  the  first,  the  intervals  being — 
one  at  1  year  and  1  month,  two  at  1  year  and  2  months, 
two  at  1  year  and  6  months,  one  at  2  years,  one  at  3  years, 
one  at  3  years  and  9  months,  one  at  4  years,  one  at  4  years 
and  2  months,  one  at  4  years  and  7  months,  one  at  5  years 
and  IH  months,  one  at  6  years,  and  one  at  19  years. 

The  longest  interval  I  have  found  is  19  years.  This  was 
in  a  case  under  Mr.  Juler  at  the  Central  London  Ophthalmic 
Hospital  in  1914.  The  right  eye  was  affected  when  she  was 
12  years  old,  and  the  left  was  not  attacked  till  1913,  when 
she  was  31  years  of  age.  We  had,  however,  to  rely  on  the 
patient's  statement  as  regards  dates,  as  we  had  not  notes 
of  the  first  attack.  The  teeth  are  noted  as  "  suspicious,"  and 
there  were  choroidal  changes. 

Other  Evidences  of  Congenital  Syphilis. 

Teeth. — I  have  notes  of  235  cases  in  which  the  condition  of 
the  teeth  was  recorded.  They  were  described  as  being  typically 
Hutchinsonian  in  111  cases,  "  suspicious  "  or  "  suggestive  "  in 
82  cases,  and  normal  in  42  cases,  i.  e.  the  teeth  led  to  the 
suspicion  of  congenital  syphihs  in  just  over  82  per  cent,  of 
the  cases. 
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Tketh. 


SUSPICIOUS. 

TYPICAL. 

NOR  MAT,. 

AAASAAAA 

•  • 

82  Cases. 

111  Cases. 

42  Cases. 

235  Cases. 


Choroiditis. — In  82  cases  there  are  notes  as  to  the  presence 
or  absence  of  choroidal  changes.  This,  though  useful  as 
corroborative  evidence,  is  at  best  ahnost  valueless  for  statistical 
purposes.  In  56  cases  choroidal  changes  were  noted.  In 
26  cases  no  choroidal  changes  could  be  seen,  although  the 
note  frequently  apphed  to  only  one  eye,  as  it  was  impossible 
to  examine  the  fundus  in  the  other,  i.  e.  over  68  per  cent, 
of  the  cases  in  which  an  examination  was  possible  showed 
choroidal  changes. 

Deafness  was  noted  in  36  cases. 

Physiognomy. — In  79  cases  this  was  noted,  and  in  65  of 
these  cases  it  was  typical  or  suggestive  of  congenital  syphilis, 
in  14  cases  it  was  recorded  as  "  not,"  or  "  not  at  all  suggestive  " 
of  this  disease,  i.  e.  in  the  cases  recorded  the  facies  was 
typical  or  suggestive  in  82" 27  per  cent. 

There  are  11  cases  in  which  nodes  are  recorded,  12  in  which 
there  was  synovitis  of  the  knee-joints,  10  in  which  the  palate 
and  1  in  which  the  larynx  was  affected.  I  think,  however, 
it  is  pretty  certain  that  the  palate  and  fauces  are  not  looked 
at  as  frequently  as  the  teeth.     Or,  to  put  it  another  way, 
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the   evidence   necessary   having   been   found   in   the   central 
incisors,  the  mouth  is  not  explored  further. 

Family  History. 

There  are  83  cases  in  which  there  is  a  record  of  the  family 
history. 

I  have  notes  of  three  instances  in  ^^'hich  two  members  of  the 
same  family  were  affected,  and  nine  other  instances  in  which 
more  than  one  member  of  the  same  family  were  said,  on  fairly 
reliable  evidence,  to  have  the  same  disease.  In  one  case 
the  statement  is  made  that  the  patient  "  has  four  brothers 
and  four  sisters,  and  that  they  all  have  bad  eyes." 

The  number,  12  families,  in  wliich  more  than  one  member 
is  affected,  is  probably  an  understatement  and  valueless,  for 
in  very  many  cases  the  family  history  is  not  recorded. 

Of  the  83  cases  in  which  the  family  history  is  recorded 
68  have  a  history  of  one  or  more  miscarriages,  or  deaths  in 
infancy,  and  15  have  a  fairly  reliable  "  good  "  record  as 
regards  the  childship  of  which  the  patient  is  a  member, 
*'.  e.  8r92  per  cent,  have  a  bad  family  history,  and  18"07 
per  cent,  have  a  good  family  history.  It  is  impossible  to 
get  the  history  entire  unless  the  mother  is  actually  seen, 
and  even  then  the  lapse  of  time  has  often  blurred  her  memory 
— at  least  in  the  hospital  class  of  patient. 

Many  of  these  histories  are  striking.    I  give  some  instances  : 

Case  10. — "  Mother  has  had  six  pregnancies.  Patient  is 
the  eldest.  None  of  the  others  lived  more  than  1|  years. 
One  was  stillborn.     There  has  been  one  miscarriage." 

Case  11. — "  Four  Hving  out  of  a  childship  of  13.  Patient 
is  the  youngest  of  these.  Nine  died  in  infancy.  One  or  two 
miscarriages  besides." 

Case  17.—"  Second  in  a  childship  of  10.     Others  all  dead." 

Case  93. — "  Mother  married  tliree  times.  First  family,  5  in 
childship  ;  3  died  young.  Second  family,  5  in  childship  ; 
3  died  young.  Third  family,  7  in  childship  ;  4  died  young. 
Patient  is  the  eldest  of  the  second  family.  There  were  also 
three  miscarriages." 
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Cases   135   and    136. — Sisters— under  Sir  William  Lister. 
Five  living. 


•  •  6  <?  9 

17  12 

Six  dead  or  born  dead  and  three  miscarriages,  besides  the 
living  sibs  in  the  tree. 

Between  the  two  affected  girls,  1  born  dead,  1  lived  9  months, 
1  miscarriage. 

Case  292. — An  out-patient  under  Mr.  Nettleship,  set.  14 
years. 


o             o             c 

O 

O 

•   ' 

O 

(4  miscarriages.) 

Died,  set. 
1  month. 

Alive ; 
delicate. 

Patient. 

Eather 
delicate. 

Case  375. — Male,  set.  14  years,  bridge  of  nose  flattened, 
teeth  suggestive,  developed  synovitis  of  right  knee  while  in 
hospital. 

One  of  a  family  of  14,  of  whom  10  are  dead,  one  brother 
blind,  one  a  cripple. 

The  two  other  series  of  cases  which  I  have  quoted  are 
Sir  Jonathan  Hutchinson's  series  of  102  cases  in  Syphilitic 
Diseases  of  the  Eye  and  Ear  (1863),  and  Mr.  Sydney  Stephen- 
son's series  of  101  cases  published  in  his  paper  on  "  Inter- 
stitial Keratitis  from  a  Modern  Standpoint,"  1908. 

These  two  observers  collected  their  own  cases.  I  am,  of 
course,  largely  indebted  to  the  records  of  others  w^hose  notes 
I  have  collated. 

I  feel  only  too  conscious  how  much  more  could  have  been 
made  of  this  material  if  it  had  been  arranged  by  the  master 
mind.  I  feel  it  a  great  privilege  that  I  have  been  allowed 
to  carry  on,  however  imperfectly,  a  piece  of  work  which  was 
initiated  by  Mr.  Nettleship. 

The  President  said  the  Society  was  very  greatly  indebted 
to  Mr.  Cunningham  for  this  interesting  and  excellent  paper, 
and  especially  for  carrying  on  the  Nettleship  tradition  in  this 
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laborious  piece  of  work,  and  for  reducing  to  figures  the  facts 
about  so  large  a  number  of  cases  of  interstitial  keratitis.  He, 
the  President,  was  interested  to  see  that  among  the  latest  ages 
in  the  large  number  of  cases  of  inherited  syphilis  who  deve- 
loped interstitial  keratitis  which  Mr.  Cunningham  showed  was 
a  man  in  his  41st  year.  He,  the  speaker,  had  himself  knowledge 
of  a  case  aged  nearer  50  than  -iO,  in  a  congenital  syphilitic, 
when  the  interstitial  keratitis  came  on  in  the  first  eye.  And 
in  that  case  the  evidences  of  congenital  syphilis  were  sufficiently 
well  marked.  There  was  some  gummatous  perforation  of  the 
palate.  He  remembered  that  case  not  only  because  of  the 
late  age  at  which  the  disease  took  place,  but  he  learned  that 
the  man's  father  was  supposed  to  be  dying  of  cancer  of  the 
rectum,  and  that  might  have  been  the  disease,  but  as  the  son 
was  a  congenital  syphiHtic,  the  speaker  wrote  to  his  father's 
medical  man  and  informed  him  the  son  was  the  subject  of 
congenital  syphihs,  and  that  the  father's  rectal  disease  might 
have  been  syphiHtic,  though  it  might  have  later  passed  into 
a  cancerous  condition. 

The  interval  between  the  incidence  of  interstitial  keratitis 
in  the  two  eyes  had  always  seemed  to  him  to  be  very  much 
more  extended  in  adult  cases  ;  it  was  often  an  interval,  not  of 
months,  but  of  years,  before  the  imphcation  of  the  second  eye. 

The  present  statistics  on  interstitial  keratitis  ought  to  be 
extremely  valuable,  and  the  point  which  had  not  been  brought 
out  in  them — an  extremely  important  one — was  as  to  whether 
or  not  interstitial  keratitis  was  initiated  by  injury.  That 
question  came  out  in  regard  to  compensation,  especially  in 
the  case  of  adult  workers.  They  were  so  prone  to  allege 
injury  that  the  mere  fact  that  they  had  received  an  injury 
seemed  to  be  insufficient  in  a  congenital  sy})hilitic  with 
interstitial  keratitis  to  incur  the  employer  in  habihty  on 
that  account.  The  onset  was  insidious  ;  the  eye  became 
uncomfortable,  there  was  some  redness,  and  the  man  thought 
something  had  entered  the  eye.  He  did  not  come  for  advice 
until  some  days  later,  when  the  symptoms  were  more  intense. 
Unless  some  competent  person  had  seen  an  abrasion,  or  had 
removed  a  foreign  body  from  the  eye,  the  statement  that  he 
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had  got  somethino;  into  the  eye  could  not  be  accepted.  He 
only  drew  attention  to  that  fact  because  he  had  heard  of  an 
ophthalmic  surgeon  who  was  prepared  to  accept  a  statement 
of  that  kind,  and  to  report  that  the  man  would  not  have 
developed  this  unfortunate  disaster — which  was  a  very 
important  one  from  an  economic  point  of  view — -had  he  not 
received  this  accident.  Seeing  that  the  other  eye  was  liable 
to  be  affected,  it  became  a  more  important  matter,  and  if 
that  position  were  accepted,  it  would  be  a  very  important 
matter  from  the  trade  point  of  \new. 

Mr.  Cyril  Walker  said  he  was  very  much  interested  in 
interstitial  keratitis.  When  he  started  practice  in  Bristol,  he 
was  struck,  almost  at  once,  by  the  great  number  of  cases, 
their  severity,  and  the  comparatively  erratic  course  many  of 
them  ran  ;  moreover,  the  age  at  which  they  appeared  was 
not  typical.  AMiat  the  President  had  said  about  injury  as  a 
determinant  was  another  feature  which  had  interested  him, 
as  it  had  others  also,  very  much.  Some  years  ago  he  met, 
at  the  Eye  Hospital,  Bristol,  two  cases.  The  first  was  that 
of  a  man  whose  eye  had  been  whipped,  rather  than  scratched, 
with  a  piece  of  wire.  There  was  a  very  slight  abrasion  of  the 
cornea,  with  much  redness,  some  evidence  of  bruising,  and 
ciliary  injection.  This  stage  passed,  and  he  came  again  in  a 
fortnight  with  a  condition  which  was  suspicious  of  interstitial 
keratitis,  and  a  week  later  still  it  was  definitely  that  condition. 

Another  case  was  that  of  a  man  who  had  been  pulling  out  a 
nail  with  pincers,  and  the  nail  broke  and  the  pincers  bumped 
his  eye,  causing  a  contusion.  He  attended  the  hospital  with 
a  bruised  eye  and  some  abrasion  of  the  lid  ;  he  had  forgotten 
whether  the  cornea  was  involved.  In  three  weeks  he  also 
had  evidence  of  early  interstitial  keratitis  in  that  eye. 

He  also  remembered  a  third  case,  in  a  woman  set.  27.  who 
had  had  interstitial  keratitis  in  one  eye  some  time  previously. 
She  came  on  account  of  a  disfiguring  leucoma.  Having  at 
that  time  more  leisure  and  enthusiasm  than  discretion,  he 
was  led  to  tattoo  it.  The  result  was  good  cosmetically, 
but  a  year  afterwards  he  saw  her  with  interstitial  keratitis 
in  the   other  eye.      On   inquiring  more   minutely   he   found 
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that  the  first  attack  of  interstitial  keratitis  in  the  right  eye 
coincided  with  a  pregnancy,  and  the  attack  in  the  other  eye 
corresponded  with  the  date  of  a  pregnancy  three  years  after- 
wards. [The  President  :  The  second  eye  goes  through  an 
attack  without  apparently  receiving  an  injury.]  Mr.  Walker 
replied  that  this  had  always  been  a  problem  to  him.  He  had 
also  been  surprised  that  other  things  besides  injury  did  not 
cause  interstitial  keratitis — for  instance,  an  attack  of  conjunc- 
tivitis. Three  years  ago  he  had  a  case,  sent  him  by  a  doctor, 
of  very  severe  muco-purulent  conjunctivitis.  He  did  not 
know  what  organism  was  found.  The  severe  conjunctivitis 
was  almost  recovered  from,  when  an  absolutely  typical 
interstitial  keratitis  followed,  and  the  teeth  were  typical  of 
syphilis,  though  he  did  not  know  whether  there  was  other 
evidence  of  congenital  syphilis.  The  Wassermann  was 
negative. 

Mr.  N.  Bishop  Harman  said  the  age  of  onset  of  interstitial 
keratitis  was  very  important,  as  also  was  the  influence  it 
exerted  on  the  returns  received  from  various  blind  institu- 
tions. He  recently  saw  a  return  from  a  dozen  blind  schools, 
and  ophthalmia  neonatorum  in  one  institution  was  given 
as  high  as  50  per  cent.;  and  yet  another  institution  gave  a 
return  of  only  10  per  cent,  for  that  disease,  and  there  were 
all  intermediaries.  The  reason  for  this  great  discrepancy 
was  the  age  at  which  the  children  were  taken  into  these 
institutions.  An  institution  which  was  established  to  take 
in  babies  got  ophthalmia  neonatorum  as  the  main  condition, 
HO  also  did  an  institution  which  was  voluntarily  supported 
and  was  run  by  sympathetic  people  who  naturally  enough 
were  most  interested  in  the  very  young,  amongst  whom  the 
most  were  blind  from  ophthalmia  neonatorum.  Educational 
institutions  which  had  to  take  blind  children  of  all  ages 
had  a  much  larger  proportion  of  blindness  due  to  syphilitic 
disease.  These  cases  did  not  begin  until  about  10  years  of 
age,  reaching  their  maximum  at  15.  In  these  schools  syphilitic 
blindness  reached  the  high  total  of  35  per  cent.  That  was 
an  explanation  of  the  big  discre])ancy  in  statistics  which 
should  be  widely  known. 
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With  reorard  to  the  typical  characteristics,  he  did  not 
think  Mr.  Cunningliam  could  have  seen  a  paper  which  he, 
the  speakei^,  published,  giving  a  record  of  blind  children,  in 
which  he  gave  the  condition  of  the  teeth,  physiognomy, 
and  scarring  of  the  mouth  ;  it  was  amazing  what  a  large 
proportion  showed  these  characteristic  signs.  The  ophthalmic 
surgeon  appeared  to  see  them  more  than  did  the  general 
surgeon.  He  took  a  well-known  general  surgeon  to  one  of 
his,  the  speaker's,  schools,  and  put  the  children  in  a  row 
for  inspection,  and  that  visitor  confessed  he  had  never  seen 
such  an  exhibition  of  syphilitic  characters  in  his  life  before. 

With  regard  to  family  history,  he  collected  the  life-histories 
of  150  of  these  syphilitic  families,  and  put  beside  them  the 
histories  of  150  ordinary  hospital  mothers.  The  150  syphiHtic 
mothers  had  had  1001  pregnancies,  the  healthy  mothers  only 
826.  But  out  of  the  1001  the  syphilitics  got  only  390  pre- 
sumably healthy  children,  whilst  the  826  non-syphilitics 
produced  654  healthy  children,  showing  the  great  loss  in 
vitality  caused  by  the  syphilitic  infection.  ( Vide  Fi)ial  Report 
Royal  Commission  on  Venereal  Diseases,  1916,  p.   149  et  seq.) 

Mr.  Johnson  Taylor  said  the  starting  of  interstitial 
keratitis  was  a  very  practical  point.  He  remembered  a 
case,  about  30  years  ago,  of  a  painter  who,  when  scraping 
hard  paint  off  some  boards,  received  a  slight  injury  from  a 
piece  of  hard  material.  Before  long  he  had  an  attack  of 
interstitial  keratitis.  He  came  to  see  the  speaker,  and  was 
much  annoyed  when  told  he,  Mr.  Taylor,  could  not  sign 
the  certificate  stating  that  the  eye  was  brought  into  that 
state  by  the  injury.  Still  it  w'as  a  practical  question :  Why 
was  injury  followed  by  interstitial  keratitis  ?  Was  it  a 
parallel  case  to  gout  ?  A  person  with  gout  in  his  system 
would  strain  his  leg  or  get  a  kick  on  it,  and  he  would  then 
get  an  outbreak  of  gout  in  the  injured  site.  Did  the  injury 
bring  that  out  ?  Would  it  have  happened  had  there  been 
no  injury  ?  The  interstitial  keratitis  in  that  case  followed 
the  usual  course,  and  in  a  few  weeks  the  other  eye  was  in- 
volved with  the  same  condition.  Had  the  injury  anything 
to  do  with  that  ? 
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Anotlier  point  Mr.  Cimningliam  brought  out  was  the 
extraordinary  preponderance  of  interstitial  keratitis  in  female 
children.  He  believed  it  was  commonly  stated  that  103 
males  were  born  to  every  100  females.  Whether  it  was 
that  the  males  died  of£  rapidly  after  five  or  six  years  so  that 
there  was  a  marked  preponderance  of  female  children  at 
that  age — 5  to  15 — when  interstitial  keratitis  came  on,  or 
whether  it  was  that  the  male  children  were  supposed  to  be 
stronger  and  there  was  in  them  greater  resisting  power,  he 
could  not  say,  but  he  would  like  to  hear  Mr.  Cunningham's- 
explanation  of  it. 

Mr.  W.  T.  Holmes  Spicer  said  he  had  records  of  700  cases 
of  interstitial  keratitis,  and  some  interesting  facts  came  out 
from  an  analysis  of  these  cases,  especially  in  regard  to  injury. 
He  found  that  3  per  cent,  of  cases  of  interstitial  keratitis 
were  directly  associated  with  injury,  i.  e.  cases  in  which  there 
was  an  intimate  relationship  between  injury  and  the  attack 
of  interstitial  keratitis.  The  kind  of  thing  which  occurred 
was  the  following. :  A  man  got  a  foreign  body  in  his  cornea ; 
it  was  removed,  but  the  eye  remained  irritable,  and,  in  spite 
of  treatment,  the  case  passed  gradually  into  one  of  interstitial 
keratitis.  There  was  direct  continuity  between  the  injury 
and  this  sequel.  There  were  some  facts  which,  he  thought, 
threw  light  on  this  ;  it  must  be  assumed  that  the  attack 
of  interstitial  keratitis  was  due  to  the  jDresence  of  the  spiro- 
chsete  somewhere  in  the  body  ;  probably  it  was  in  the  ciliary 
body  or  the  cornea,  and  it  lay  there  latent,  and  required  a 
certain  degree  of  maturity  before  it  could  develop  and  manifest 
itself  ;  if  an  injury  occurred  to  the  eye  of  a  syphilitic  person, 
it  would  not  necessarily  produce  interstitial  keratitis,  i.e. 
it  would  not  do  so  unless  the  organism  in  that  person  were 
present  and  ready  to  burst  out  into  acti\aty. 

He  had  had  two  rather  curious  results.  One  was  a  needling 
of  a  congenital  cataract  ;  that  was  followed  at  once  by  a 
very  severe  interstitial  keratitis.  No  one  at  first  knew  what 
was  the  reason  of  the  inflammatory  attack  :  but  as  the  case 
went  on  and  developed,  it  becaiuf  clear  that  it  was  interstitial 
keratitis,  probalily  directly  iiromoted  by  tlie  injury. 
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At  Moorfields  he  saw  a  similar  case,  a  needling  followed 
by  interstitial  keratitis,  under  the  care  of  Mr.  Fleming. 

In  yet  another  case  he,  the  speaker,  needled  a  lens ;  the 
operation  was  completed  without  any  attack  of  interstitial 
keratitis  and  the  sight  became  good.  But  three  years  later 
that  person  had  interstitial  keratitis. 

In  one  of  these  sets  of  cases  the  injury  was  directly  followed 
by  interstitial  keratitis  ;  in  the  other  there  was  an  interval 
between  the  injury  and  the  onset  of  the  disease.  In  the 
first  set  the  organism  liad  reached  maturity  and  was  ready 
to  break  out.  and  in  the  other  it  had  not  reached  maturity 
at  the  time  of  the  injury.  This  also  explained  the  difficulty 
as  to  the  condition  coming  on  in  both  eyes.  It  was  easy  to 
understand  interstitial  keratitis  occurring  in  an  injured  eye, 
but  how  could  its  occurrence  in  the  other  eye  be  explained  ? 
Interstitial  keratitis  was  a  binocular  disease,  but  the  attacks 
need  not  be  simultaneous  in  the  two  eyes.  If  both  were 
attacked  together,  the  conditions  favouring  growth  were 
present  in  both  eyes.  If  there  was  an  interval,  then  the  con- 
dition of  maturity  was  not  reached  in  the  two  eyes  together. 

The  President  said  the  hypothesis  advanced  by  Mr. 
Holmes  Spicer  was  a  very  interesting  one,  and  in  such  a 
prolific  disease  from  congenital  syphilis  as  this  it  would  be 
surprising  if,  in  700  cases  in  his  own  experience,  Mr.  Spicer 
had  not  been  sometimes  caught  out  in  operating  for  congenital 
cataract  when  the  spirochaete  was  ready  to  burst  into  activity. 
Mr.  Spicer  presupposed  that  in  the  second  eye  the  spirochsete 
was  not  ready,  and  that  therefore  there  was  an  interval. 
But  that  did  not  satisfy  him,  the  speaker,  that  the  injury 
produced  the  interstitial  keratitis.  Even  if  the  needhng 
had  not  been  done,  the  spirochaete  being  ready  it  would  have 
exploded.  [Mr.  Spicer  :  I  agree.]  He  did  not  think  this 
Society,  as  a  scientific  body,  should  allow  it  to  go  forward 
that  injury  was  the  exciting  cause,  and  that  liability  in  cases 
of  interstitial  keratitis  should  be  incurred  in  consequence  of 
that.  Facts  were  valuable,  but  a  hypothesis  on  the  matter 
might  be  dangerous. 

Mr.  Stack  said  he  had  a  patient,  a  boy,  aet.  12  years,  who 
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had  just  recovered  from  a  bad  attack,  and  his  second  eye  had 
now  got  well.  The  beginning  of  the  attack  was  interesting. 
He  operated  on  one  eye  for  squint,  advancing  the  external 
rectus.  Three  weeks  later  he  came  again,  and  his  squint 
was  doing  fairly  well,  but  was  not  cured.  He  was  thinking 
of  operating  on  the  other  eye,  but  decided  to  postpone  it 
a  week  or  two.  The  next  week  the  boy  was  brought  and  was 
starting  a  very  definite  interstitial  keratitis,  and  perhaps 
luckily  for  the  speaker  it  began  in  the  eye  on  which  he  had 
not  operated.  In  both  the  boy  and  his  mother  the  Wasser- 
mann  was  positive  ;  the  father  was  not  tested.  He  also 
asked  whether  Mr.  Cunningham  had  had  a  case  of  inter- 
stitial keratitis  in  one  eye  only. 

Mr.  Healy  said  he  would  mention  two  cases  which  were 
of  interest  in  view  of  Mr.  Holmes  Spicer's  remarks  about 
the  spirochaete  being  latent  in  corneal  tissue.  One  of  the 
cases  he  had  at  present  under  treatment.  The  patient,  a  boy, 
set.  12,  developed  interstitial  keratitis  in  the  left  eye.  The 
Wassermann  was  positive,  and  his  mother  and  father  also 
had  a  positive  AVassermann.  The  boy  was  placed  under 
treatment  by  neosalvarsan  and  mercury,  and  at  the  end  of 
the  first  course  of  treatment  the  AVassermann  was  still  positive. 
After  a  three- weeks'  rest  he  was  put  on  to  a  second  course, 
and  eleven  weeks  after  the  onset  of  the  keratitis  in  the  first 
eye  the  disease  started  in  the  fellow  eye,  whilst  he  was  under- 
going the  second  course  of  treatment. 

The  other  case  was  in  a  man,  set.  i'2  years,  and  with  him 
the  same  thing  happened.  In  his  case  the  second  eye  was 
involved  seven  months  after  the  first. 

Mr.  Harrison  Butler  said  that  he  was  interested  in  the 
relation  between  accident  and  interstitial  keratitis. 

The  matter  had  been  brought  forward  some  years  ago  at 
the  Oxford  Congress  by  Mr.  Coulter,  who  gave  details  of  two 
compensation  cases  in  which  interstitial  keratitis  followed  an 
accident.  Then  he  had  a  case  in  which  he  had  extracted  a 
cataract  from  a  wdinan  wlio  had  years  before  suffered  from 
interstitial  keratitis.  The  operation  was  followed  by  a 
recurrence  of  the  keratitis,  which  began,  not  at  the  site  of 
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operation,  but  at  the  centre  of  the  cornea.  This  eye  liad  to 
be  excised.  It  was  certain  that  the  trauma  of  the  operation 
had  caused  the  outbreak  of  keratitis.  Shortly  after  he  was 
asked  to  report  upon  the  case  of  a  girl  who  came  to  the 
Birmingham  Eye  Hospital  with  a  small  foreign  body  in  the 
cornea.  Interstitial  keratitis  appeared  in  the  injured  eye, 
and  the  other  rapidly  followed.  He  reported  that  although 
the  disease  was  due  ultimately  to  congenital  trouble,  yet  the 
injury  was  the  deciding  factor.  He  had  since  then  had 
several  compensation  cases  of  a  similar  type,  and  he  reported 
that  the  employer  is  liable  for  the  keratitis. 

Last  week  he  had  seen  a  child  at  his  School  Clinic  who 
had  a  normal  cornea.  Atropine  was  instilled  in  the  usual 
manner.  A  week  later  he  saw  the  child  with  typical  inter- 
stitial keratitis.  He  would  not  labour  this  case,  which  may 
have  been  an  example  of  coincidence,  but  he  thought  himself 
that  the  slight  trauma  of  the  instillation  had  caused  the 
outbreak  of  keratitis. 

The  President  said  the  facts  which  had  been  placed  before 
the  meeting  had  been  very  valuable,  but  they  did  not  enable 
members  to  form  a  conclusion.  These  cases  of  interstitial 
keratitis  of  definite  type  in  congenital  syphilitics  following 
accident  or  following  operation  were  so  interesting  and 
important,  that  it  would  be  a  great  help  if  members  of  the 
Society  who  had  records  and  knowledge  of  cases  would  be 
willing  to  correlate  those  facts  and  bring  them  before  the 
Society  as  a  whole  at  a  future  Congress.  That  might  enable 
the  profession  to  get  somewhere  nearer  the  truth  with  regard 
to  these  questions. 

Mr.  Cunningham,  in  reply  to  Mr.  Bishop  Harman's  remarks 
as  to  collecting  cases  from  children's  hospitals,  said  it  was 
true  that  all  his  cases  came  from  mixed  clinics.  He  knew  of 
Mr.  Harman's  pedigrees,  and  what  he  said  about  pregnancies 
fitted  in  with  the  views  of  Sir  Jonathan  Hutchinson. 

In  answer  to  Mr.  Johnson  Taylor's  conundrum,  Mr.  Nettle- 
ship  referred  to  the  census  of  1907,  in  which  he  found  that 
10-4  males  were  born  to  every  100  females  ;  but  the  males  die 
in  excess  of  the  females  between  birth  and  five  years,  so  that 
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by  the  age  of  five— the  period  at  which  the  condition  under 
discussion  counted — the  sexes  should  be  more  nearly  equal. 
In  infantile  iritis  the  disproportion  was  much  greater,  also 
in  infantile  tabes. 

Mr.  Holmes  Sjiicer's  cases  of  interstitial  keratitis  following 
injury  were  very  interesting  ;  his  cases  would  work  out  at 
about  3  per  cent.  ;  his  own  were  2  per  cent. 

He  had  another  case  in  mind,  which  he  had  not  included 
here,  as  he  regarded  it  as  acquired.  In  that  case  the  inter- 
stitial keratitis  ensued  soon  after  the  injury  ;  there  were  no 
congenital  stigmata. 

The  remarks  of  Mr.  Stack  as  to  the  operation  for  squint 
were  important.  He  (the  speaker)  was  consulted  by  a 
patient  who  had  an  old  interstitial  keratitis,  and  who  wanted 
an  operation  done  for  squint.  The  Wassermann  reaction  was 
negative  ;   should  he  do  it  ? 

AVith  regard  to  cases  in  which  the  condition  occurred  in 
one  eye  only,  he  had  notes  of  a  number  of  these,  the  other 
eye  not  having  been  involved.  But  that  was  an  aspect  he 
had  not  entered  into,  as  the  cases  were  so  difficult  to  follow 
nj)  over  long  periods. 

He  felt  very  grateful  for  what  the  President  and  the  Members 
had  said  ;  and  if  members  cared  to  send  him  their  cases  of 
interstitial  keratitis  following  injury,  lie  would  endeavour  to 
collate  them  to  the  best  of  his  ability. 


4.  A  case  of  Mooren's  ulcer. 
Bv  W.  T.  Holmes  Spicer. 


Mr.  Holmes  Spicer  showed  a  case  of  Mooren's  ulcer  in 
which  the  whole  of  the  first  layers  of  the  cornea  had  been 
destroyed.  Now  there  was  invasion  of  the  second  layer, 
and  a  few  days  ago  j)erforati()ii  occurred  :  since  then  the 
ulceration  had  stoj)pe(l.  probal)ly  because  the  perforation  liad 
reduced  the  tension  in  tlu'  tissues. 

The  President,  referring  to  the  question  of  treatment  of 
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Mooreii's  ulcer,  said  the  idea  recently  occurred  to  him  in 
connection  with  cases  of  relatively  mild  Mooren's  ulcer  to 
give  thyroid  extract.  The  disease  appeared  to  be  one  in- 
volving a  superficial  portion  of  the  cornea,  and  not  of  an 
infective  nature.  He  gave  it  to  three  cases,  to  all  of  which  he 
had  had  to  apply  repeatedly  either  carbolic  acid  or  the  galvano- 
cautery — it  temporarily  arrested  the  condition,  but  it  always 
recurred — and  the  result  of  the  thyroid  was  very  satisfactory. 
On  one  occasion  one  of  them  relapsed,  but  the  other  two 
had  gone  six  to  twelve  months  without  recurrence.  After' 
cauterisation  the  recurrences  had  been  within  six  weeks. 
He  was  on  the  look-out  for  a  case  of  more  violent  character, 
w^hen  he  intended  to  try  the  thyroid  on  that,  and  see  what 
the  result  would  be.  The  dose  he  gave  in  the  mild  cases  was 
about  a  grain  twice  a  day.  In  view  of  degenerative  changes 
in  skin,  hair,  and  other  epiblastic  tissues  which  were  due  to 
thyroid  deficiency,  he  thought  the  use  of  thyroid  extract  in 
the  treatment  of  Mooren's  superficial  ulcer  of  the  cornea  was 
worthy  of  further  trial. 

Mr.  Holmes  Spicer  said  he  had  tried  thyroid  extract  in 
one  case  of  Mooren's  ulcer  which  was  particularly  malignant ; 
the  ulcer  perforated,  and  the  eye  was  lost.  The  man  had  a 
similar  ulcer  in  the  other  eye,  and  was  in  Moorfields  many 
months,  during  which  time  all  kinds  of  treatment  were  tried. 
Eventually  he  was  cured  by  zinc  ionisation  by  Dr.  Lewis 
Jones  at  this  (St.  Bartholomew's)  Hospital.  There  were 
three  applications  of  the  ionisation  by  a  zinc  electrode,  and 
the  case  was  completely  cured. 
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1.  Extraction  of  cataract  under  a  broad  conjunctival  bridge. 

By  T.  Harrisox  Butler. 

There  is  nothing  new  about  extraction  under  a  conjunctival 
bridge.  I  think  that  it  was  performed  by  Da\^eL  Although 
I  hav^e  found  the  operation  on  the  whole  unsatisfactory,  I 
think  that  it  will  be  useful  to  bring  forward  the  reasons 
which  appear  to  make  it  so,  the  more  so  as  they  have  an 
intimate  bearing  upon  that  very  important  question,  shall 
we  use  a  conjunctival  flap  in  extracting  cataract,  or  shall  we 
make  our  incisions  purely  corneal  ?  AVhen  we  make  a  broad 
conjunctival  bridge,  it  almost  immediately  becomes  a  closed 
pouch,  and  we  have  in  an  exaggerated  form  the  condition 
which  is  present  after  extraction  with  a  wide  and  long  flap. 
Any  disadvantages  will  to  some  degree  be  shared  by  both. 

After  one  or  two  isolated  operations  with  a  bridge  I 
determined  to  perform  a  series.  The  first  result  was  so  good 
that  I  thought  that  I  had  at  last  hit  upon  the  ideal  method 
of  extraction.  The  lens  was  removed  on  a  Monday  after  a 
preliminary  iridectomy,  and  on  the  Wednesday  the  eye  had 
the  appearance  as  though  no  operation  had  been  done,  and 
in  a  week  the  lady  left  the  Hospital  and  had  her  spectacles 
within  three  weeks.  I  discussed  the  operation  with  Mr. 
Cridland  and  he  has  taken  it  up  with  enthusiasm,  and  will 
doubtless  give  you  his  views  upon  it.  This  ideal  result  has 
not  been  at  all  universal,  and  I  propose  to  put  before  you 
what  I  have  found  wanting  in  the  method. 

With  regard  to  the  details  of  the  operation  : 

The  incision  is  started  in  the  usual  manner.     The  knife — 
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I  use  a  Smith — is  entered  about  one  knife-width  above  the 
semidianieter,  and  the  section  made  exactly  in  the  corneo- 
scleral margin.  And  now  comes  a  curious  psychological  fact 
that  requires  attention.  When  the  mind  is  directed  upon 
getting  a  good  bridge,  there  is  an  unconscious  tendency  to 
think  in  terms  of  depth,  and  an  inclination  to  cut  too  deeply. 
This  must  be  resisted.  The  knife  comes  out  just  under  the 
conjunctival  attachment,  and  is  then  turned  tangentially  to 
the  globe  and  the  cut  continued  upwards  till  the  lids  or  the 
speculum  bring  it  to  an  end.  Generally  it  will  be  found  that 
a  bridge  almost  as  wide  as  the  cornea  has  been  obtained, 
and  in  many  cases  nothing  else  is  called  for.  In  others, 
however,  when  the  eye  lies  deep  in  the  socket,  the  bridge  is 
not  long  enough.  I  now  take  a  pair  of  squint  scissors  and 
lengthen  the  bridge  upwards  on  both  sides.  An  iris  repositor 
is  swept  under  the  conjunctiva  to  tear  away  all  fine  attach- 
ments and  the  bridge  is  complete. 

At  first  I  used  the  scissors  on  one  side  only,  and  found  a 
quite  unexpected  complication  :  The  patients  developed  an 
obhque  astigmatism.  The  rule  is  that  the  cylinder  is  hori- 
zontal or  at  most  inclined  up  to  15  degrees,  but  these  cases 
had  an  astigmatism  up  to  45  degrees.  This  fault  disappeared 
when  the  bridge  had  equal  sides.  It  was  obvious  that  an 
unequal  bridge  caused  unequal  tension  upon  the  edges  of 
the  incision,  and  so  caused  oblique  healing,  and  oblique 
astigmatism. 

Another  advantage  in  having  an  equal  opening  on  each 
side  of  the  bridge  is  that  the  lens  can  escape  on  the  side  it 
finds  most  convenient  and  has  not  to  be  coerced  to  one  side. 

The  lens  is  now  extracted,  and  here  we  have  the  second 
disadvantage.  Considerably  more  pressure  is  necessary  to 
express  the  lens  under  a  flap,  because  the  wound  will  not 
easily  gape.  I  regard  this  as  a  grave  fault.  The  whole 
secret  of  successful  cataract  work  is  extreme  gentleness.  I 
dislike  the  word  "  expression."  The  lens  should  be  coaxed — 
nay,  I  would  almost  say  charmed  out.  If  the  incision  be 
adequate,  the  edge  of  the  lens  will  present  with  a  minimal 
pressure  in  the  right  direction,  and  then  I  stab  it  with  the 
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capsulotome  and  draw  it  out.  Under  a  bridge  this  "  charming  " 
is  not  possible. 

Cortex  may  need  removal.  This  again  is  somewhat  more 
difficult  to  deal  with  than  with  a  wound  that  gapes  easily. 
More  pressure  is  called  for. 

At  the  end  of  the  operation  the  patient  is  put  to  bed,  and 
he  will  not  need  such  careful  handling  as  one  with  an  open 
wound.  This  is  a  real  advantage — one  of  the  most  valuable 
that  the  bridge  gives  us. 

We  now  dress  the  case  after  48  hours'  rest.  In  many  cases 
the  eye  is  ideally  quiet,  but  in  many  it  looks  "  messy." 

These  bridges  heal  down  at  the  edges  almost  immediately, 
and  at  the  first  dressing  the  incisions  are  difficult  to  make  out. 
There  is  in  fact  a  closed  pouch,  and,  as  often  happens  after  a 
trephining,  the  aqueous  spreads  round  the  cornea,  giving  a 
general  chemosis,  which  is  harmless  but  does  not  look  nice. 
On  the  whole,  there  is  more  conjunctival  injection  than  after 
the  orthodox  operation,  and  for  this  reason  all  the  sisters 
condemn  it. 

There  is  yet  another  somewhat  serious  disadvantage,  and 
it  is  one  which  opens  up  the  whole  question  of  the  conjunctival 
flap,  large  or  small.  Prof.  Lundsgaard,  of  Copenhagen, 
told  me  at  the  Oxford  Congress  last  year  that  the  scleral 
section  under  a  conjunctival  flap  did  not  heal  for  about 
48  hours.  I  believe  that  this  is  true.  Under  a  complete 
flap,  either  with  or  without  a  bridge,  the  wound  is  under 
isotonic  conditions  ;  there  is  not  that  almost  physiological 
irritation  which  appears  to  be  necessary  for  rapid  healing. 
These  operations  with  a  broad  bridge  have  amply  confirmed 
this  opinion.  The  wound  is  rapidly  closed  ofi'  from  the 
exterior  and  from  any  risk  of  secondary  infection,  but  the 
incision  in  the  sclera  or  cornea  remains  open  for  about  48 
hours.  In  consequence  any  slight  trauma,  such  as  rubbing 
the  eye,  will  cause  a  subconjunctival  ha?morrhage,  and  they 
may  even  occur  spontaneously.  The  elYused  blood  runs  into 
the  anterior  chamber.  In  one  case  the  Sister  was  away, 
and  the  nurse  in  charge  allowed  the  patient  to  wash  himself. 
As  a  result,  there  was  a  large  haemorrhage  under  the  flap, 


CATARACT   EXTRACTION   UNDER  A   CONJUNCTIVAL   BRIDGE.    65 

and  the  anterior  chamber  filled  with  blood.  In  another  case 
some  weeks  after  the  extraction  there  was  blood  in  the  anterior 
chamber,  and  I  could  see  a  thick  trunk  of  coagulated  blood 
entering  the  anterior  chamber  from  outside  and  expanding 
over  the  iris  and  the  anterior  layer  of  the  capsule. 

The  ultimate  result  was  perfect,  but  the  blood  took  several 
weeks  to  absorb. 

This  late  closure  brings  another  compUcation  in  its  train. 
Iris  prolapse  is  more  frequent,  and  especially  after  the  simple 
operation.  I  have  done  nine  simple  extractions  under  a 
bridge,  and  there  were  two  complete  prolapses,  and  two  more 
got  a  slight  prolapse  at  the  angles  of  the  wound.  It  is  true 
that,  being  entirely  subconjunctival,  these  were  harmless, 
and  I  left  them  alone,  but  it  is  a  clumsy  result  and  offers  no 
advantages  over  the  safer  and  similar  method  with  iridectomy. 
It  is  well  recognised  that  the  simple  method  gives  about 
8  to  10  per  cent,  of  iris  prolapse.  I  have  never  had 
one  when  I  have  added  a  Hess  peripheral  iridectomy,  and  I 
now  always  make  a  basal  nick  in  the  iris  when  I  extract 
without  iridectomy.  This  addition  is  almost  impossible  under 
a  complete  bridge,  and  so  the  simple  operation  is  at  once 
ruled  out  if  we  make  a  bridge  of  any  w4dth. 

The  final  disadvantage  of  the  bridge  operation  is  that 
there  is  a  tendency  to  get  considerably  more  astigmatism 
than  after  ordinary  extraction.  As  I  have  already  noted, 
if  we  are  not  careful  to  make  the  sides  of  the  bridge  equal, 
there  will  be  much  obliquity  in  the  astigmatism. 

If  we  examine  the  eye  with  Placido's  disc  after  a  week,  we 
shall  find  that  the  figure  is  oblong,  with  rounded  angles.  This 
rapidly  becomes  a  true  oval,  and  in  about  three  weeks  it  is 
a  circle.  After  the  bridge  this  distortion  is  accentuated, 
and  recovery  is  slower  and  not  always  complete.  In  one 
case  the  refraction  after  two  months  was  an  8  dioptre 
sphere  with  a  14  dioptre  cylinder,  and  this  correction  gave 
an  acuity  of  ^.  This  high  degree  of  astigmatism  has 
now  fallen  to  11  at  175°.  It  is  perhaps  not  fair  to 
include  this  case,  for  the  other  lens  was  extracted  without 
a  bridge,  and  here  we  obtained  good  acuity  with  a  9  dioptre 
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cylinder.  Probably  there  was  something  abnormal  about 
the  cornese  which  led  to  excessive  astigmatism.  Other 
cases  took  a  5  cylinder,  but  the  majority  the  ordinary  2 
dioptre  cylinder.  There  is  no  doubt  that  the  broad  bridge- 
tends  to  excessive  post-operative  astigmatism. 

I  think  that  it  is  most  useful  to  examine  our  cataract 
cases  with  Placido's  disc,  because  it  at  once  shows  us  the 
kind  of  cornea  that  we  are  dealing  with,  and  allows  us  to 
trace  the  change  which  takes  place  during  healing.  It  is  the 
simplest  test  we  have  for  irregular  astigmatism.  If  there  is 
any  obvious  departure  from  the  circular  form,  it  indicates, 
an  astigmatism  of  6  dioptres  or  over. 

Probably  the  excessive  astigmatism  is  due  to  the  elasticity 
of  the  bridge,  which  causes  slight  over-riding  of  the  corneal 
edge  of  the  incision. 

And  now  with  regard  to  the  advantages  : 

There  is  no  doubt  that  if  we  are  dealing  with  a  "  squeezer," 
the  bridge  offers  the  best  chance  of  avoiding  loss  of  vitreous^ 
and  this  is  the  operation  of  election  in  cases  where  the  patient 
has  so  little  self-control  that  it  is  wise  to  extract  under  general 
anaesthesia.  In  one  case  the  patient  proved  to  be  a  most 
determined  squeezer,  and  it  was  interesting  to  see  the  wound 
trying  in  vain  to  gape  under  the  patient's  efforts.  This  was 
a  case  where  I  should  have  lost  vitreous  but  for  the  bridge. 

The  bridge  operation  is  best  employed  in  conjunction  with 
preliminary  iridectomy.  I  do  this  in  at  least  90  per  cent,  of 
my  extractions,  and  so  I  have  more  scope  for  the  bridge- 
operation. 

A  consideration  of  these  patients  would  appear  to  show 
that  if  we  use  a  conjunctival  flap,  it  should  be  a  small  one, 
for  a  long  flap,  which  heals  at  once,  presents  the  same  condi- 
tions that  we  get  with  a  broad  bridge,  and  has  the  same 
disadvantages  in  a  modified  form. 

It  is  said  that  extraction  under  a  conjunctival  bridge  or 
sub-conjunctivally  is  a  shield  against  sepsis.  I  doubt  whether 
this  is  the  case.  In  the  last  100  extractions  I  have  lost  one 
from  iridocycUtis  and  two  from  panophthalmitis.  The  case 
of  cyclitis  was  a  bridge  operation  with  a  narrow  bridge. 
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Sir  Anderson  Critchett,  Bart.,  K.C.V.O.,  said  that,  as 
throughout  his  long  career  he  had  been  a  constant  advocate 
of  the  combined  operation,  he  was  very  glad  to  hear  Mr. 
Harrison  Butler  say  that  in  90  per  cent,  of  his  cases  he  per- 
formed iridectomy.  He  asked  whether  Mr.  Butler  did  the 
peripheral  iridectomy  before  or  after  the  extraction  of  the 
lens.  [Mr.  Butler  :  After.]  For  many  years  Mr.  Brudenell 
Carter,  who  was  exceptionally  expert,  did  a  peripheral  iridec- 
tomy before  attempting  to  extract  the  lens,  but,  in  consequence 
of  it  being  a  procedure  of  such  extraordinary  difficulty,  he 
abandoned  it. 

Personally  he.  Sir  Anderson,  could  not  see  that  the  advan- 
tages of  this  enormous  flap  were  so  great  as  to  at  all  outweigh 
its  manifold  disadvantages.  He  thought  the  ideal  operation 
was  one  in  which  the  operator  got  a  small  central  flap,  not 
carried  too  far  back,  just  sufficient  to  help  the  circulation 
to  produce  rapid  healing  of  both  the  section  and  the  flap, 
and  this,  he  thought,  was  not  the  case  in  the  operation 
now  described.  And  in  carrying  out  this  operation  the 
surgeon  might  go  so  far  back  into  the  sclerotic  that  there 
was  a  far  greater  danger  of  rupture  of  the  hyaloid  membrane 
and  of  the  loss  of  vitreous. 

With  regard  to  performing  operations  under  anaesthetics, 
ana?sthesia  with  nitrous  oxide  and  oxygen  could  be  kept  up 
for  a  sufficient  length  of  time,  and  sickness  was  usually  absent. 
One  of  his  most  painful  memories  was  that,  before  the  days 
of  cocaine,  he  had,  within  a  fortnight,  to  enucleate  two  of 
the  best  extractions  he  ever  did,  on  account  of  violent  vomiting. 

The  operation  he  always  aimed  at  was  to  enter  the  hmbus, 
as  Mr.  Harrison  Butler  said,  and  emerge  at  the  corneo-scleral 
margin,  leaving  a  small  central  conjunctival  flap. 

Mr.  Bernard  Cridland  said  that  when,  some  months  ago, 
Mr.  Harrison  Butler  mentioned  this  operation  to  him,  it  at 
once  appealed  to  him,  and  it  had  been  the  only  type  of  pro- 
cedure he  had  adopted  in  these  cases  since.  He  had  now 
done  it  in  32  cases.  On  the  whole,  to  hear  Mr.  Butler's 
present  views  on  the  operation  surprised  him,  and  he  had 
been  trying  to  explain  how  Mr.  Butler  and  he  could  have 
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arrived  at  such  opposite  conclusions  on  the  matter.  The 
author  had  summed  up  the  operation  as  an  unsatisfactory  one, 
but  to  him,  the  speaker,  the  operation  was  a  very  satisfactory 
one.  The  difference  of  opinion  probably  arose  as  to  the 
width  of  the  flap  used.  He,  Mr.  Cridland,  did  not  cut  the 
flap  half  as  wide  as  Mr.  Butler  did,  and  he  generally  began 
his  incision  lower  down.  He  aimed  to  counter-puncture  and 
keep  exactly  at  the  corneo-scleral  edge.  When  the  summit 
of  the  incision  was  nearly  reached,  then,  by  coming  a  little 
more  into  the  sclera  and  turning  the  point  of  the  knife  forwards, 
he  got  to  the  conjunctiva  and  lifted  it  on  to  the  knife,  slid  it 
up,  and  so  cut  a  long  narrow  bridge.  There  was  then  little 
difficulty  in  extracting  the  lens. 

Mr.  Butler  referred  to  the  use  of  scissors,  but  only  on  one 
or  two  occasions  had  the  speaker  used  them,  for  the  reason 
that  then  his  flap  had  been  unusually  broad.  At  first  one 
would  be  inclined  to  say  that  a  broad  flap  was  the  ideal, 
because  it  was  the  firmest  plaster  holding  the  cornea  in  its 
place.  But  it  was  not  necessary.  As  long  as  there  was  a 
narrow  tongue  it  acted  very  well  in  closing  the  wound. 

Then  came  the  difficulty  of  the  operation,  i.  e.  extracting 
the  lens.  Of  his  .32  cases,  he  had  performed  an  involuntary 
iridectomy  on  three,  the  reason  for  that  being  that  the  anterior 
chamber  was  so  shallow.  The  iridectomy  did  not  disturb 
either  him  or  the  patients,  and  the  results  had  not  been  bad. 
In  one  case,  owing  to  the  difficulty  in  extracting  the  lens, 
he  did  iridectomy,  which  he  would  not  have  done  except 
for  the  difficulty  of  getting  the  lens  out.  In  nearly  all  the 
cases  he  had  done  simple  extraction,  without  an  iridectomy, 
and  in  quite  a  number  of  the  cases  the  lens  had  been  coaxed 
out  in  ihe  manner  referred  to  by  Mr.  Butler.  He  admitted 
that  a  beginner  at  cataract  extraction  should  not  attempt 
this  method  ;  but  after  a  little  practice  there  was  no  more 
difficulty  in  this  than  in  the  ordinary  method. 

Mr.  Butler  mentioned  that  the  sisters  in  the  hospital  con- 
demned the  operation.  On  the  contrary,  the  sisters  in  his, 
the  speaker's,  hospital  were  quite  pleased  with  it,  because  it 
allowed  more  licence  to  tlie  patient.     Witli  the  narrow  flap 
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there  were  not  the  disadvantages  of  what  Mr.  Butler  spoke  of 
as  the  open  wound.  In  one  or  two  cases  he,  the  speaker, 
had  cut  a  broad  flap,  and  he  agreed  that  in  those  the  wound 
had  been  a  long  time  in  settling  down  and  healing.  When 
using  the  narrow  flap,  however,  it  healed  up  nicely,  and  there 
was  no  surrounding  oedema. 

He  agreed  with  Mr.  Butler  as  to  haemorrhage  in  the  anterior 
chamber  :  he  had  himself  had  two  cases  in  which  it  occurred. 
It  was  the  sort  of  contingency  which  might  occur  after  any 
operation. 

He  had  not  had  a  case  of  prolapse  of  iris,  but  in  one  or 
two  cases  there  had  been  a  slight  inclusion  of  iris.  Eserine 
was  instilled  at  the  operation,  and  he  thought  the  advantages 
obtained  outweighed  the  disadvantages.  He  used  atropine 
on  the  second  day,  and  plenty  of  atropine  afterwards. 

"With  regard  to  astigmatism,  that  would  occur  with  the 
broad  flap,  but  it  had  not  been  his  experience  with  the  narrow 
flap.  In  many  cataract  operations  it  was  not  uncommon  to 
find  Ih  to  2  D.  of  astigmatism.  In  a  percentage  of  those  he 
had  done  with  the  simjjle  method  he  had  not  found  a  cylinder 
assisted  vision  in  any  way ;  that  was  because  it  was  a  narrow 
flap,  and  not  pulling  sideways,  but  holding  up  the  corneal  flap. 

He  decided  he  would  only  cover  the  operated  eye.  Patients 
liked  that,  and  they  were  allowed  up  early  on  the  third  day. 
Usually  they  were  allowed  to  return  home  on  the  eleventh  or 
twelfth  day. 

With  regard  to  the  "  squeezers,"  it  gave  one  great  satisfac- 
tion to  see  the  futile  efforts  of  the  iron-workers,  with  powerful 
lids,  doing  their  worst  to  spoil  the  operation.  In  this  operation 
one  got  a  quickly  heahng  wound,  and  what  better  guarantee 
against  sepsis  could  one  have  ? 

Mr.  Claud  Worth  said  he  gathered  from  what  Mr.  Harrison 
Butler  said  that  one  advantage  of  the  operation  was  in  the 
case  of  the  "  squeezer."  Most  of  those  who  had  been  many 
years  on  the  staff  of  a  large  ophthalmic  hospital  could  perform 
the  operation  of  extraction  about  as  well  as  it  could  be  done, 
as  regards  the  actual  manipulation,  but  some  obtained  better 
results  than  others.     He  beHeved  that  the  more  experience 
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the  surgeon  had,  the  better  the  patients  behaved.  Often 
patients  were  blamed  when  the  fault  was  chiefly  the  surgeon's. 

With  regard  to  haemorrhage  occurring  afterwards,  his 
practice  was  to  have  a  small  conjunctival  flap.  But  at  first, 
when  he  left  the  corneal  incision  for  an  incision  further  back, 
he  aimed  at  a  conjunctival  flap  as  complete  as  possible.  He 
found  two  disadvantages.  One  of  them  was,  that  almost 
exactly  120  hours  after  the  operation  there  was  liable  to  be 
hsemorrhage  into  the  anterior  chamber,  when,  obviously,  the 
capillaries  had  developed  sufficiently  to  bleed,  and  there  was 
not  firm  enough  union  to  prevent  it. 

Concerning  post-operative  astigmatism,  he  did  not  think 
that  depended  on  the  pull  on  the  conjunctiva,  but  rather  on 
the  retention  of  fluid  under  a  wide  flap,  delaying  the  healing 
of  the  wound  ;  because  when  he  aimed  at  the  widest  possible 
flap,  he  used  to  get  fairly  high  degrees  of  astigmatism  after- 
wards ;  and  as  the  width  of  the  flap  was  reduced,  the  amount 
of  astigmatism  was  also  reduced. 

Dr.  Beintox  said  Kaffirs  were  afraid  of  hospitals  and  of 
operations,  therefore  they  had  to  be  given  an  anaesthetic  ; 
only  one  in  twenty  was  intelligent  enough  to  allow  the  opera- 
tion to  be  done  without  a  general  anaesthetic.  He  had  done 
the  operation  Sir  Anderson  Critchett  described,  but  he  thought 
of  using  the  operation  alluded  to  by  Mr.  Cridland  for  Kaffirs, 
because  they  were  so  fidgety.  Operations  for  cataracts  in 
Europeans  were  not  common  in  .South  Africa  ;  those  who 
could  afford  it  j^referred  to  come  to  London  to  get  it  done  for 
nothing. 

Mr.  X.  Bishop  Harman  said  tlic  margin  of  safety  in  this 
class  of  case  was  so  small  that  it  Avould  be  dangerous  to  add 
any  complication  which  would  make  that  margin  still  smaller. 
He  questioned  the  advantages  of  a  bridge.  A  conjunctival 
flap  would  stick  down  in  less  than  twelve  hours.  What  more 
could  a  bridge  do  ?  Surely  the  bridge  of  the  length  described 
could  not  be  effective  ;  it  would  allow  of  the  escape  of  wliat- 
ever  was  forced  out.  So  that  a  free  flap  of  reasonable  breadth 
and  length  cut  freely  at  the  one  extremity  would  be  as  effective. 
He  was  sure  of    the    rapidity  with   which  the  conjunctiva 
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stuck  down,  bocause  of  a  case  he  liad.  Tlie  operation  was 
uneventful,  and  the  flap  was  a  broad  one.  There  appeared 
next  day  a  sausage-shaped  swelling  all  along  the  line  of  the 
wound  due  to  a  retro-choroidal  haemorrhage  ;  but  the  rapid 
adhesion  of  the  flap  was  such  that  pressure  only  stretched  it 
until  there  was  a  long  glistening  swelling  along  the  wound, 
and  the  man's  eye  was  saved.  Why  should  the  surgeon 
muddle  himself  up  with  this  entanglement  of  a  bridge  for  an 
advantage  which  was  only  problematical  ? 

Mr.  Johnson  Taylor  expressed  his  agreement  with  Mr. 
Harman  ;  he  did  not  see  the  advantage  of  the  procedure  just 
described.     He  thought  conjunctiva  healed  in  four  hours. 

With  regard  to  "  squeezing,"  the  late  Mr.  George  Lawson 
pointed  out  it  was  very  advisable  always  to  get  the  patient 
to  keep  his  mouth  open,  and  if  the  assistant  saw  that  this 
was  done,  one  might  be  sure  the  patient  would  not  then  be 
able  to  squeeze  nearly  so  hard  as  if  he  had  it  shut. 

He  asked  whether  Mr.  Butler  did  a  preliminary  iridectomy, 
or  a  peripheral  one.  [Mr.  Butler  :  A  preliminary  one.]  The 
speaker  thought  a  preliminary  iridectory  was  a  great  mistake, 
for  the  reason  that  one  was  doing  two  operations  wdien  one 
would  suffice.     Why  make  tw^o  bites  at  the  cherry  ? 

He  had  recently  had  a  very  rare  case  of  haemorrhage.  He 
had  done  a  simple  left  extraction,  and  everything  went  very 
well  for  a  few  days,  but  on  the  fifth  day  the  sister  said  his 
patient  had  had  a  very  bad  night,  and  that  she  had  had  a  severe 
pain  in  the  left  leg,  causing  her  to  compress  her  eyelids  tightly. 
He  opened  the  tye  and  found  a  haemorrhage  under  the  flap 
lie  had  made  with  a  haemorrhage  into  the  anterior  chamber, 
looking  very  ugly.  The  left  foot  was  cold  and  livid,  and  the 
posterior  tibial  artery  was  not  pulsating  ;  probably  it  was 
blocked.  She  had  had  a  thrombus  in  that  vessel,  and  that 
caused  the  intense  pain.  At  first  he  thought  there  was 
haemorrhage  into  the  vitreous  and  retina.  But  it  cleared  up 
and  the  patient  did  very  well  and  obtained  very  good  sight. 
This  patient  some  six  months  before  had  had  phlebitis  of  the 
same  leg. 

Mr.  Healy.  speaking  of  "  squeezers,"  said  that  iron-workers 
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and  those  who  worked  in  similar  trades  got  a  big  development 
of  the  orbicularis  ;  and  he  would  rather  operate  on  a  hysterical 
woman  than  on  many  of  these  iron-workers,  ^^^len  operating 
on  these  workers,  unless  one  was  very  careful,  they  would 
lose  vitreous  with  great  ease,  owing  to  sudden  and  unwarranted 
rat-trap  contractions. 

He  had  two  trials  of  Mr.  Cridland's  operation.  In  one  it 
was  a  success  ;  in  the  other  there  was  loss  of  much  vitreous 
and  prolapse  of  iris.  The  latter  might  have  been  due  to  the 
fact  that  he  tried  to  do  a  complete  iridectomy  at  the  time. 
It  was  very  difficult,  and  it  was  not  a  safe  course  to  do  com- 
plete iridectomy  at  the  time  of  this  operation. 

Mr.  Greexe  (Norwich)  said  Prof.  MacHardy  always 
made  his  cataract  patients  not  only  keep  their  mouths  open, 
but  breathe  through  the  mouth  the  whole  time  ;  and  he 
usually  finished  up  bv  saving,  "  Don't  talk,  and  don't  thank 
God." 

Mr.  Traquair  remarked  that  a  good  deal  had  been  said 
about  '■'  squeezing."  There  was  an  efficient  method  of 
preventing  that,  which  in  Edinburgh  had  been  found  so 
eftective  that  it  was,  in  one  cHnic,  practically  a  routine. 
It  consisted  in  paralysing  the  orbicularis  by  injections  of  novo- 
caine — a  method  advocated  some  years  ago,  and  apparently 
a  common  practice  on  the  continent.  Injections  of  2  per 
cent,  novocaine  made  about  the  upper,  lower  and  outer 
aspects  of  the  orbicularis  produced  a  paralysis  so  complete 
that  in  about  ten  minutes  the  patient  could  not  shut  his  eye. 
After  the  eye  had  been  operated  upon  it  remained  open 
for  a  short  time,  but  by  keeping  a  pad  on  for  24  hours  no 
bad  results  ensued.  One  of  tlie  Edinburgh  surgeons  used 
this  method  as  a  routine,  and  lie.  the  speaker,  did  so  when 
he  had  reason  to  think  a  particular  patient  woukl  be  a 
"  squeezer." 

There  was  another  small  matter  of  detail  with  regard  to 
the  possibility  of  doing  a  jierijiheral  iridectomy  underneath 
the  bridge.  He  had  never  seen  it  done  underneath  a  bridge, 
but  when  he  was  in  Innsbruck  before  the  war,  the  late 
Prof.  St.   Bernheimer   told    him   he  always  did   a    prriplieral 
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iridectomy,  passing  his  forceps  and  scissors  beneath  the 
flap  and  cutting  the  iris  without  withdrawing  it  beyond 
the  margin  of  the  incision.  If  that  was  possible,  it  should 
also  be  possible  to  do  an  iridectomy  beneath  Mr.  Cridland's 
bridge.  He  did  not  mention  this  to  give  an  opinion  on  the 
advantages  or  otherwise  of  the  operation,  but  to  help  the 
performance  of  it. 

Mr.  Harrison  Butler  (in  reply)  said  that  it  had  been 
most  valuable  to  hear  Sir  Anderson  Critchett's  opinion  upon 
these  questions,  for  all  valued  his  unique  experience  in  cataract 
extraction. 

With  regard  to  anaesthesia,  he  had  extracted  four  or  five 
times  under  general  anaesthesia,  and  in  all  with  favourable 
results.  The  time  necessary  was  so  short  that,  provided  the 
anaesthetist  knew  liis  job,  there  was  not  likely  to  be  any 
vomiting.  He  insisted  upon  ether  because  he  had  had  personal 
experience  of  many  deaths  from  chloroform,  although  none  of 
them  had  been  his  own  cases.  His  experience  with  ether 
had  been  so  gratifying  that  when  he  knew  that  a  man  was 
a  bad  squeezer  he  would  not  hesitate  to  put  him  under  general 
anaesthesia,  but  it  must  be  profound. 

In  answer  to  Mr.  Cridland,  he  thought  that  his  better 
results  were  due  to  the  fact  that  he  made  a  narrow  bridge 
which  left  part  of  the  incision  exposed.  It  was  not  at  all 
easy  to  cut  a  bridge  of  any  desired  width.  If  one  started 
with  the  idea  of  a  narrow  bridge,  it  might  easily  happen 
that  the  result  was  on  broad  lines. 

He  considered  that  if  there  was  any  injury  to  the  eye 
after  operation,  then  the  bridge  or  large  flap  was  a  great 
protection.  He  had  seen  many  traumatic  sub-conjunctival 
haemorrhages  which  with  a  corneal  section  would  have  been 
external  ones  with  great  risk  of  infection. 

He  met  with  but  few  squeezers  in  a  well-managed  clinic, 
but  in  a  small  hospital  with  ill-trained  sisters  in  the  ophthalmic 
sense  they  were  much  commoner  ;  in  fact,  he  found  that  it 
was  quite  impossible  to  get  a  good  series  of  extractions  in 
one  of  his  hospitals  where  there  were  few  extractions,  and  the 
staff  could  not  obtain  the  necessary  training.     Favourable 
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statistics  could  be  obtained  only  in  an  eye  hospital  or  in  a 
general  hospital  with  an  eye  department,  under  a  properly 
trained  sister,  where  there  was  enough  material  to  train  the 
staff. 

In  answer  to  Mr.  Bishop  Harman,  he  would  say  most 
emphatically  that  in  spite  of  all  that  Mr.  Harman  had  said 
a  good  bridge  was  most  efficient  in  circumventing  a  squeezer. 

He  always  tried  to  remember  to  ask  the  patient  to  keep 
his  mouth  open,  and  he  put  cocaine  into  both  eyes. 

He  would  not  be  drawn  into  a  discussion  upon  the  advantage 
of  preliminary  iridectomy,  but  he  was  quite  wilhng  to  defend 
it  at  any  subsequent  congress.  His  operation  would  be  one 
of  two  :  He  would  perform  preliminary  iridectomy  or  he 
would  go  the  whole  hog  and  adopt  simple  extraction  with  a 
peripheral  iris  nick. 

(The  President  pointed  out  that  some  speakers  used  the 
word  "  flap  "  when  they  meant  "  bridge.") 


2.    Greyish-white    spots    of    the     anterior    lens    capsule    after 
abscission  of  iris  for  traumatic  prolapse. . 

By  Basil  Graves. 

Some  fifteen  months  ago  whilst  resident  in  Moorfields 
Hospital  I  noticed  a  feature  about  the  anterior  lens  capsule 
of  a  case  which  I  was  discharging  about  twenty-four  days 
after  I  had  done  an  abscission  for  traumatic  prolapse  of  the 
iris.  Incidentally,  although  I  did  not  record  it  in  the  notes, 
this  rather  long  j^eriod  before  the  patient's  discharge  from 
hospital  was  doubtless  accounted  for  by  the  fact  that  tlie 
traumatic  wound  encroached  on  the  ciliary  region.  Some 
two  months  later  I  remarked  a  similar  condition  in  a  similar 
case  when  examining  him  preparatory  to  discharge  on  the 
eleventh  day  after  1  had  abscised  some  prolapsed  iris.  The 
first  case  was  under  the  care  of  Mr.  Basil  Lang,  the  second 
under   Sir  John   Parsons.      I   have   with    me   copies   of   the 
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in-patient  notes  which  I  made  on  these  two  cases;  both 
subsequently  attained  -p2  vision  with  the  affected  eye. 
Later,  when  the  recollection  of  these  two  cases  had  rather 
lapsed,  and  when  I  was  not  specially  seeking  for  this  condition, 
a  third  such  case  bearing  a  similar  history  recalled  the  condi- 
tion to  my  mind.  I  have  subsequently  met  with  three  more 
cases,  making  six  in  all  ;  the  last  two,  originally  under  the 
care  of  jMr.  Treacher  Collins,  and  now  of  Mr.  P.  G.  Doyne, 
are  coming  up  this  afternoon  to  the  clinical  meeting.  I  am 
thus  able  to  give  the  precise  history  of  four  of  these  six 
patients  ;  the  in-patient  notes  on  the  remaining  two  are  at 
present  in  the  hands  of  the  bookbinder,  and,  other  than  to 
say  from  memory  that  they  bore  a  similar  surgical  history, 
I  shall  not  instance  them  further. 

The  feature  of  these  cases  is  some  fine  thin  unpigmented 
greyish-white  discrete  spots  of  the  anterior  lens  capsule.  I 
can  state  fairly  definite  negative  information  as  to  what  I 
feel  they  are  not,  but  it  is  a  little  difficult  to  be  positive  as 
to  what  they  are.  I  take  them  to  be  a  localised  capsular 
proliferation.  They  were  detected  in  the  first  instance  by 
the  usual  x  10  monocular  pocket-loupe  with  oblique  focal 
illumination.  They  are  naturally  better  studied  with  the 
binocular  eye-microscope,  in  conjunction  with  an  intensive 
illumination.  I  have  been  experimenting  to  obtain  an 
intensified  form  of  contact  illumination,  and  for  the  moment 
have  used  for  the  purpose  a  "  point olite  "  source  from  which 
parallel  rays  are  brought  into  an  internally-reflecting  silvered 
glass  rod.  The  terminal  edge  of  this  rod  is  ground  into  a 
parabolic  bevel  and  a  high  concentration  of  rays  is  brought 
to  bear  upon  the  terminal  contact  face.  For  examination  of 
the  lens  capsule  contact  is  applied,  according  to  the  eft'ect 
required,  to  the  cornea  or  to  the  limbal  region,  but  in  the 
latter  case  the  diameter  of  the  rod  must  not  exceed  the  limits 
covered  by  the  ciliary  body,  otherwise  a  vivid  red  reflex 
forms  the  background  owing  to  the  very  powerful  trans-scleral 
projection  possible  with  this  appliance.  In  two  of  the  cases 
under  discussion,  thus  examined  with  high  magnification, 
some  of  the  spots  revealed  very  fine  short  radiating  filamentary 
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lines  tending  to  recede  slightly  backwards  from  the  lens 
capsule.  Many  of  these  lines  are  connected  with  or  terminate 
in  fine  stellate  branchings.  The  precise  hue  of  these  spots 
varies,  as  would  be  expected,  mainly  with  the  contrast  pheno- 
mena dependent  on  the  optical  conditions  of  their  illumination. 
AVith  a  strictly  limited  intensive  focal  beam,  such  as  that  of 
the  Gullstrand  sHt-lamp,  directed  very  obliquely  so  as  to 
produce  a  minimal  illumination  of  the  underlying  lens 
substance,  these  spots  appear  very  white.  Ordinary  wide- 
spread oblique  illumination,  in  which  some  light  penetrates 
and  illuminates  the  general  lens  substance,  reveals  these 
spots,  as  might  be  expected,  in  a  duller  grey.  Finally,  retino- 
scopic  illumination  shows  that  these  spots  do  not  interrupt 
the  ordinary  red  reflex,  which  fact  is  definite  evidence  of 
their  extreme  thinness,  and  also  of  the  fact  that  uveal  pigment 
does  not  enter  into  their  composition.  In  two  of  the  cases 
a  few  fair-sized  spots  of  uveal  pigment  or  pigmented  lymph 
have  in  addition,  and  independently,  been  present  on  the  lens 
capsule  ;   in  the  other  cases  they  were  absent. 

Although  the  spots  in  the  two  cases  which  I  hope  to  show 
you  to-day  are  more  or  less  paracentral  on  the  lens  capsule, 
the  other  cases  which  I  have  seen  reveal  these  spots  as  by 
no  means  restricted  or  specially  related  to  the  pupillary 
region  of  the  capsule.  Their  mutual  grouping,  rather  close, 
tends  usually  to  be  linear.  The  total  number  of  the  spots 
in  each  case  varies  usually  from  two  to  about  ten. 

If  eyes  be  studied  unfler  high  magnification,  various  minute 
peculiarities  of  developmental  origin  are  frequently  discover- 
able in  the  region  of  the  anterior  lens  capsule.  The  white 
spots  I  am  describing  do  not  resemljle  these. 

It  may  be  asked  whether  they  may  not  be  inflammatory 
deposits,  or  a  sequel  in  effect  to  the  preliminary  presence  of 
such  deposits.  With  a  view  to  studying  the  destiny  of  minute 
inflammatory  dejiosits  and  their  ultinuite  effect  on  tlie  adjacent 
lens  capsule.  I  have  for  over  two  years  been  closely  following 
up  some  cases  of  former  iritis  in  which  minute  inflammatory 
remnants  had  been  left  on  the  anterior  lens-capsule.  Without 
lal)ouring  the  features  of  these  latter  now,  I  may  say  that  the 
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spots  which  I  am  discussing  do  not  resemble  the  after-effects 
of  such  inflammatory  deposits. 

Possibly  a  deposit  of  fibrin  was  a  suggestion  by  Mr.  Treacher 
Collins.  In  four  or  five  cases  of  injured  eyes  examined  on 
their  prompt  admission  to  hospital  I  have  seen  a  formed 
material  in  the  anterior  chamber,  chiefly  disposed  as  flocculent 
untinted  semi-translucent  strands,  appearing  to  be  of  a  rather 
more  tangible  consistency  than  that  merely  of  fresh  lymph. 
One  of  these  cases  was  a  concussion  injury  without  perforation. 
All  had  more  or  less  hyphaema,  but  the  strands  themselves 
were  colourless.  On  first  sight  this  condition  immediately 
suggests  a  torn  lens  capsule,  and  discrimination  may  be 
difficult.  These  cases  are  rare  ;  the  condition  is  seen  when 
the  patient  is  admitted  shortly  after  his  accident ;  in  the  cases 
which  I  have  seen  it  had  disappeared  by  the  second  or  third 
day  after  admission,  and  before  the  entire  disappearance  of 
the  associated  hyphsema.  One  such  strand  running  forward 
and  upwards  through  the  pupil  on  to  the  front  of  the  upper 
part  of  the  iris  was  present  in  Sir  John  Parsons'  case  (J.  M — ), 
which  I  have  quoted  as  subsequently  reveahng  white  specks 
of  the  lens  capsule,  and  it  is  illustrated  in  the  notes  which 
I  made  on  the  admission  of  this  patient.  This  strand,  I 
remember,  had  disappeared  when  the  eye  was  examined 
the  day  after  I  had  abscised  the  prolapse,  and  the  lens 
capsule  was  then  seen  to  be  intact.  I  may  say  that  for 
certain  reasons  I  limited  the  abscission  only  to  the  extreme 
inferior  peripheral  region  of  the  iris,  and  irrigation  was 
not  used  in  this  case,  therefore  it  was  natural  to  look  for 
the  presence  of  this  strand  when  dressing  the  case  next  morning, 
I  suggest  this  rather  rare  and  transient  condition  in  the 
anterior  chamber  to  be  probably  freshly  precipitated  blood- 
librin  devoid  of  corpuscles,  which  subsequently  undergoes 
absorption.  Recent  examination  of  this  case,  i.  e.  a  year 
after  the  accident,  still  reveals  two  white  spots  on  the  anterior 
lens  capsule  recorded  as  being  present  on  his  discharge  from 
hospital,  and  as  in  this  case  the  spots  are  whiter  and  denser 
than  those  seen  in  the  other  cases  of  capsular  spots  which 
I  have  on  record,  I  take  it  that  in  this  one  case  the  explanation 
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of  some  haematogenous  deposit  taking  part  in  the  formation 
of  the  spots  is  not  inadmissible  ;  but  the  appearance  of  the 
spots  in  the  remaining  five  cases,  two  of  whom  should  be 
available  for  examination  this  afternoon,  to  my  mind  renders 
it  unlikely  that  they  are  due  to  a  deposition  of  fibrin. 

Their  position  precludes  the  suggestion  that  they  may  have 
been  due  to  contact  of  the  teeth  of  iris-forceps  with  the  lens 
capsule.  In  three  of  the  cases  I  know  that  no  instrument 
was  inserted  into  the  anterior  chamber,  and  that  the  pillars 
of  the  iris  after  abscission  were  replaced  by  irrigating,  and 
not  by  the  use  of  a  repositor. 

I  am  not  aware  of  these  white  spots  being  present  after 
ordinary  non-perforating  concussion  injuries  \\-ith  or  without 
hyphaema,  and  up  to  a  few  days  ago  I  should  have  said  that 
I  have  not  seen  a  similar  occurrence  after  ordinary  iridectomies 
on  non-traumatic  cases,  or  for  that  matter  as  a  sequel  to  any 
of  the  every-day  intra-ocular  operations.  It  happened  that 
two  days  ago  I  was  examining  a  case  wliich  I  had  trephined 
for  chronic  primary  glaucoma  some  six  weeks  previously, 
and  I  came  upon  some  grey  spots  rather  similar  to  those  in 
the  traumatic  cases  described — at  least,  they  are  rather 
similar  under  ordinary  obhque  illumination. 

I  have  not  had  an  opportunity  to  examine  this  case  in  the 
short  time  since  then  under  intensive  illumination.  However,  a 
chance  pigment-speck  deposited  near  by  on  the  front  of  the 
lens  capsule  aft'ords  a  standard  for  stereoscopic  level,  and  it 
is  quite  apparent  that  these  grey  spots  of  this  trephined  case 
are  in  the  lens  substance  immediately  subjacent  to  the  capsule. 
This  case  therefore  differs  from  the  preceding  ones  in  that 
the  spots  lie  rather  deeper.  The  case  was  an  ordinary  one 
except  that  the  trephine  hole,  being  made  up  and  out  over  a 
region  of  the  iris  wliich  revealed  certain  features  of  interest, 
I  made  a  complete  iridectomy  in  order  to  obtain  that  part 
of  the  iris  for  histological  section.  When  a  deliberate  complete 
iridectomy  is  done  with  sclero-corneal  trephining  the  pillars 
spring  back,  and  it  is  unnecessary  to  introduce  any  repositor, 
and  it  is  often  unnecessary  even  to  stroke  the  cornea  in  order 
to  replace  the  iris-pillars.     Tiiis  case  is  also  coming  up  this 
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afternoon,  and  I  mention  these  details  to  intimate  that  the 
lens  was  not  touched  by  any  instrument  or  influenced  by 
manipulation  over  the  cornea. 

In  this  glaucoma-trephine  case,  in  addition  to  these  spots, 
which  are  not  far  from  the  centre  of  the  lens  capsule,  there 
is  also  near  the  centre  a  faint  gossamer-like  diaphanous 
opacity  of  the  subcapsular  lens  substance.  It  does  not 
interfere  with  the  corrected  vision  being  |.  I  used  at  one 
time  to  think  that  this  small  central  opacification  was  a 
sequel  to  prolonged  contact  of  the  lens  with  the  back  of 
the  cornea  following  undue  delay  in  the  re-formation  of  the 
anterior  chamber  after  trephining,  but  it  so  happens  that  in 
this  particular  case  a  definite  anterior  chamber  was  present 
when  the  case  was  dressed  twenty-four  hours  after  the 
operation,  and  was  not  observed  to  collapse  thereafter. 

It  remains  to  intimate  the  nature  of  the  accident  which 
befel  the  four  cases  of  traumatic  prolapse  whose  histories 
are  accessible  at  the  present  moment  : 

H.  G — ,  set.  28  years,  struck  in  L.E.  by  a  piece  of  glass, 
which  he  says  measured  about  f  in.  square,  through  the 
bursting  of  a  boiler-gauge  glass.  A  small  radial  Hmbal 
wound,  down  and  in,  with  minimal  prolapse  of  the  periphery 
of  the  iris  only  just  sufficient  to  make  the  pupil  slightly 
oval.     A  trace  of  hyphaema.     Ultimate  vision,  yV- 

J.  M — ,  set.  26  years,  hit  in  R.E.  by  large  piece  of  steel, 
which  he  states  he  saw  fall  to  the  ground,  while  lathe-turning. 
An  extensive  crescentic  corneal  wound  from  temporal  side  of 
mid-cornea,  running  down  and  in  to  limbus,  in  spite  of  which, 
however,  there  was  only  a  minimal  prolapse  of  iris.  Ultimate 
vision,  -fs- 

L.  G — ,  set.  30  years,  struck  in  R.E.  by  piece  of  glass  from 
a  window  shattered  by  an  air-gun  pellet.  Ultimate  vision 
^  in  injured  eye.     This  case  will  be  here  this  afternoon. 

F.  J.  T — ,  set.  18  years,  struck  by  a  piece  of  steel  thrown 
by  another  boy.  An  extensive  flap-wound  of  the  lower  part 
of  the  cornea.  This  is  the  second  case  coming  up  this  after- 
noon for  examination. 

In  conclusion,  the  similarity  of  the  histories  of  these  few 
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cases  I  have  quoted  has  led  me  to  record  a  feature  which 
perhaps  in  itself  is  small  and  of  no  particular  importance. 
Further  observation  will  reveal  whether  or  not  it  is  justifiable 
to  say  that  the  condition  is  specifically  related  to  this  class 
of  traumatic  cases. 


3.  Difficulties  in  removing  hard  cataract. 
By  G.  F.  Alexander. 

1.  In  sterilising  the  conjunctiva. — With  irrigation  as  usually 
practised  the  fluid  never  reaches  the  upper  fornix,  as  even  if 
the  upper  Hd  is  raised  by  the  speculum  a  fold  of  loose  conjunc- 
tiva so  encircles  the  globe  in  front  of  the  equator  as  to  shut 
off  the  flow  from  the  fornix.  The  difficulty  can  only  be 
overcome  by  passing  a  nozzle  such  as  I  show  to  the  upper 
limit  of  the  fornix  and  sweeping  over  it  from  side  to  side 
before  introducing  the  speculum. 

2.  Muscular. — (a)  Uncontrollable  spasm  of  the  orbicu- 
laris apt  in  the  presence  of  the  speculum  to  cause  dangerous 
pressure  on  the  eye.  That  this  is  difficult  to  combat  is 
evident  from  the  number  of  the  devices  for  doing  so,  and  such 
a  statement  as  that  by  Mr.  Maddox  at  the  meeting  of  the 
British  Medical  Association  in  1914 :  "  The  dozens  of  eyes 
that  are  spoiled  annually  in  this  country  by  sudden  squeezes 
may  well  make  us  cast  about  for  some  way  of  making  all 
squeezes  ineft'ective."  When  the  lids  are  separated  by  the 
speculum  they  lie  back  on  the  eyeball,  so  that  the  fibres  of 
the  pars  palpebralis  encircle  it  behind  the  cornea  sphincter- 
like, and  therefore  in  the  effort  to  close  the  lids  compress  it 
equatorially. 

(b)  The  effort  to  roll  up  the  eye  against  the  resistance  of 
the  forceps,  which  causes  the  section  to  gape  and  thus  tends 
to  cause  loss  of  vitreous,  necessitating  the  eye  being  released 
immediately  the  section  is'  completed.  Obviously  the  above 
remark  of  Maddox  is  equally  aj)plicable  to  unwanted  move- 
ments  of   the   eye   as   well   as   to   squeezing.     Thus  for  this 
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operation,  requiring  above  all  others  the  most  deUcate  manipu- 
lation, we  are  left  at  the  mercy  of  the  patient's  self-control. 

Cocaine  does  not  prevent  spasm  of  the  orbicularis  or  rolling 
up  of  the  eye  even  in  the  absence  of  all  pain,  as  either  may 
take  place  from  its  mere  anticipation,  and  it  seems  tliat  in 
chloroform  anaesthesia  we  have  the  only  absolutely  reliable 
means  of  preventing  both. 

The  disadvantages  of  chloroform  I  find  stated  as  follows : — 

1.  There  is  a  tendency  for  the  eye  to  roll  up  ;  but  this  I 
have  found  either  absent  or  so  slight  that  it  can  be  overcome 
by  a  light  pull  of  the  forceps,  and  once  pulled  down  for  the 
section  the  eye  may  remain  sufficiently  low  for  the  subsequent 
steps  of  the  operation,  and,  if  not,  can  be  held  so  by  a  grip 
below  the  cornea  in  perfect  safety. 

2.  There  is  a  danger  of  vomiting  forcing  open  the  section 
and  causing  prolapse  of  the  iris,  loss  of  vitreous,  and  intraocular 
haemorrhages  of  all  degrees  of  severity  ;  but  so  Httle  chloro- 
form is  required  that  often  there  is  no  vomiting,  and  even 
if  it  does  follow,  as  long  as  the  section  holds  no  harm  results, 
and  I  feel  justified  in  claiming  that  this  is  secured  by  the 
dressing  I  advocated  at  the  meeting  of  this  Society  in  1914, 
viz.  a  "  fluid  pad  "  appHed  for  the  first  day  with  slight 
pressure  by  the  bandage,  i.  e.  Httle  more  than  is  required 
to  keep  the  dressing  in  position,  as  to  which  it  is  interesting 
to  find  this  identical  dressing  recommended  by  the  late 
Colonel  Maynard,  of  Calcutta,  in  his  manual  pubhshed  in 
1920,  though  he  does  not  allude  to  the  benefit  derived  from 
pressure,  and  though  my  remarks  drew  the  reply  that  all 
pressure  should  be  avoided  as  causing  over-riding  of  the 
scleral  by  the  corneal  flap,  this  is  not  the  case  with 
pressure  applied  evenly  over  the  cornea,  and  \vith  pressure 
applied  otherwise  the  reverse  tends  to  take  place,  i.  e.  the 
corneal  flap  tends  to  be  turned  down  from  the  scleral  so  that 
the  section  gapes. 

I  was  led  to  rely  on  this  dressing  after  having  three  cases 
of  cocaine  anaesthesia  in  which  vomiting  from  biliousness 
followed  the  night  of  the  operation  without  affecting  the 
section  in  the  least,  and  what  seemed  the  "  experimentum 
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crucis  "  being  supplied  by  tbe  last  of  these — a  totally  deaf 
person  in  whom  I  had  to  do  a  vectis  extraction  who  was 
sick  with  severe  straining  three  times. 

In  the  case  of  a  deaf  person,  a  highly  nervous  person,  one 
whose  other  eye  is  useless  for  vision,  and  when  cocaine  fails 
to  act  satisfactorily,  chloroform  should  surely  be  given,  and 
I  am  in  hopes  that  its  use  may  pave  the  way  for  the  intra- 
capsular removal  of  the  lens  with  greater  immunity  from  loss 
of  vitreous  than  is  at  present  the  case. 

3.  Inability  of  the  operator  to  control  the  eye.  The 
forceps  applied  close  to  the  cornea  may  fail  to  grip,  and  even 
if  it  holds  the  conjunctiva  at  times  stretches  so  that  control 
is  lost,  and  not  unfrequently  in  old  people  the  forceps  under 
even  a  light  pull  tears  out  or  if  holding  strips  a  flap  of 
conjunctiva  from  the  sclerotic.  A  grip  of  any  tendon  may 
from  the  thickness  of  the  conjunctiva  or  the  eye  being  deeply 
set  in  the  orbit  prove  far  from  easy,  and  with  cocaine  one  of 
the  internal  rectus  tendon  may  not  give  perfect  control  and 
one  of  the  superior  rectus  tendon  may  prove  painful. 

The  difficulty  lies  in  the  teeth  of  most  forceps  being  at 
right  angles  to  the  blades,  so  that  they  grasp  only  the  conjunc- 
tiva, and  then  only  by  a  fold  so  broad  that  it  tends  to  be 
drawn  over  the  limbus,  and  consequently  cut  by  the  Graefe 
knife  at  the  counter-puncture,  and  is  overcome  by  so  inclining 
the  teeth  that  they  can  bite  into  the  episcleral  tissue,  as  I 
found  in  the  Birmingham  pattern  made  by  Messrs.  Down  ; 
but  I  find  still  better  control  given  by  passing  the  sharp  hook 
I  show  made  by  Weiss  into  the  sclerotic  by  aid  of  Batten's 
fixation  fork,  this  having  the  advantages  over  the  forceps 
of  being  more  easily  transferred  to  an  assistant,  and  of  not 
drawing  the  conjunctiva  over  the  limbus,  so  that  a  grip  may 
be  made  inside  the  cornea  without  this  membrane  being  cut. 

4.  As  to  the  size  of  the  section : — Applying  the  terms 
"  limbus  "  to  the  outer  or  visible  cornea-sclerotic  junction, 
"  outlet  "  to  the  chord  or  base  of  the  section  of  the  inner 
surface  of  the  cornea,  and  "  altitude  "  to  the  distance  of  the 
outlet  above  the  centre  of  the  limbus,  the  latter  is  most 
easily  judged  of  from  its  relation  to  the  pupil  and  the  vertex 
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■of  the  cornea.  Taking  the  diameter  of  the  limbus  as  11'5 
mm.,  and  the  radial  thickness  of  the  cornea  as  1  mm.,  as  the 
thickness  of  the  wall  in  a  hmbal  section  is  1"5  mm.  it  is 
easily  shown  that  in  a  section  taking  in  one-third  of  the 
limbus  the  outlet  is  6" 3  mm.  or  if  the  puncture  is  made 
with  the  knife  directed  slightly  downwards,  7  mm. 

Now,  as  I  found  from  a  number  of  measurements  in  Col. 
Elliot's  clinic  in  Madras,  the  average  diameter  of  the  disc 
delivered  after  capsulotomy,  which  consists  of  the  nucleus 
surrounded  in  all  cases  but  Morgagnian  by  a  variable  amount 
of  specially  adhesive  cortex,  averages  6'7  mm.;  hence,  as  this 
cortex  is  mouldable,  the  above  section  amply  suffices  for  the 
delivery  of  the  average  nucleus.  It  may  therefore  be  taken 
as  the  standard  section,  and  as  if  it  proves  too  small  there  is 
a  way  out  of  the  difficulty  without  enlarging  it,  it  need  never 
be  exceeded  unless  to  express  the  lens  in  its  capsule.  This 
■section  is  obtained  by  giving  it  an  altitude  midway  between 
the  centre  of  the  pupil  and  the  vertex  of  the  cornea,  and 
therefore  nearly  3  mm.  (actually  ^ ^^-  =  2'87  mm.)  above  the 
former  and  below  the  latter,  in  which  connection  I  desire 
to  draw  attention  to  a  widely  followed  error  on  the  part  of 
Prof.  Meller  of  Vienna  leading  to  the  section  being  made 
larger  than  need  be,  viz.  with  the  aim  of  taking  in  one-third 
of  the  Kmbus  he  directs  for  this  the  puncture  to  be  1  mm. 
above  the  horizontal  diameter  of  the  cornea,  whereas  it  should 
be  2  mm.  higher  than  this. 

5.  In  making  the  section :  (1)  The  advice  to  hold  the 
Graefe  knife  lightly  should  surely  be  amended,  as  though 
the  pressure  by  the  blade  must  necessarily  be  minimal,  for 
the  command  of  finely  graduated  movements  the  handle 
should  naturally  be  held  firmly.  (2)  Pointing  1  mm.  in  front 
of  the  limbus  in  order  to  counter-puncture  in  it,  as  is  so  often 
advised,  is  apt  to  restrict  the  outlet  inwardly  ;  '5  mm.  is 
the  correct  distance,  as  the  image  of  the  knife  is  advanced  by 
the  refraction  of  the  cornea  to  only  this  extent.  (3)  The 
knife  I  show  made  by  Weiss  possesses  for  the  shorter  sections 
in  the  limbus  the  advantages  of  the  Beer  knife,  viz.  completion 
by  simply  extending  the  digits,  perfect  regularity,  and  freedom 
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from  the  risk  of  its  edge  cutting  the  iris,  while  as  at  6  mm. 
from  its  point  it  is  only  TS  mm.  broad  it  can  be  made  to 
clear  the  iris  in  a  shallow  anterior  chamber  or  do  capsulotomy 
as  easily  as  a  narrow  Graefe  knife  :  it  thus  combines  the 
chief  advantages  of  the  two  knives.  (4)  Occasionally  there  is. 
with  any  knife  a  difficulty  in  completing  the  section  in  the 
limbus  in  the  first  thrust,  due  to  the  eye,  if  fixed  below  the 
cornea,  which  gives  it  the  fullest  downward  rotation,  being 
free  to  rotate  in  under  the  thrust,  and  doing  so  to  an  extent 
which  renders  sawing  necessary  ;  if,  however,  an  assistant 
holds  the  eye  down  by  the  hook  or  forceps,  and  opposes  the 
knife  with  the  fixation  fork  just  within  the  cornea  below 
the  counter-puncture,  it  renders  the  section  easy  even  in  the 
case  of  a  deep-set  eye  and  narrow  palpebral  aperture  :  the 
points  of  the  fork  merely  catch  in  the  sub-conjunctival 
tissue. 

6.  The  prevention  of  after-cataract : — From  observations  on 
animal's  eyes  it  is  e\"ident  that  {a)  in  capsulotomy,  however 
we  devise  the  incision,  it  is  altogether  deranged  first  by  the- 
cystitome  itself,  and  second  by  the  passage  of  the  lens. 
Even  if  the  cystitome  is  perfectly  sharp  and  drawn  over  the^ 
whole  length  of  the  vertical  meridian  of  the  lens,  the  capsule 
frequently  so  curls  up  before  its  advancing  edge  that  the 
incision  is  limited  upwards,  and  this  is  frequently  accompanied 
by  lateral  tearing,  either  transversely  as  if  we  had  made  a 
transverse  incision,  which  by  leaving  a  pocket  above  explains, 
the  difficulty  in  the  lens  being  made  to  present  and  its 
occasional  delivery  by  tumbling,  i.  e.  its  rotation  so  that  its 
lower  border  comes  first  through  the  section,  or  upwards 
and  outwards,  in  which  case  we  are  left  with  a  triangular 
flap  pointing  down  underlying  the  pupil.  It  is  impossible 
to  cut  out  a  pattern.  The  lens  naturally  from  its  shape  tends 
to  tear  the  capsule  horizontally,  and  may  thus  convert  even  a 
limited  vertical  capsulotomy  into  a  horizontal  one  ;  but  it 
frequently  tears  in  several  directions,  so  that  tags  are  formed. 
(6)  In  capsulectomy  with  the  forceps  (1)  such  force  is  at 
times  required  that  the  hyaloid  is  apt  to  be  torn  and  thus 
vitreous  to  be  lost ;    but  if  resistance  is  encounteretl,  this. 
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risk  seems  diminished  by  removing  the  capsule  by  a  twisting 
movement,  as  this  distributes  the  strain  evenly  over  the 
zonule,  whereas  tugging  movements  throw  it  on  one  quadrant 
at  a  time.  (2)  Occasionally  the  part  of  the  capsule  detached 
is  so  small  that  tags  result  from  the  passage  of  the  lens,  and 
even  if  a  large  area  is  detached  only  part  of  it  may  come 
away  in  the  forceps ;  hence  we  should  aim  at  bringing  away  a 
large  area  by  passing  forceps  with  long  teeth-bearing  blades 
under  the  lower  quadrant  of  the  iris  and  separating  the  blades 
widely.  In  either  case  we  should  under  strong  illumination 
look  for  tags  floated  up  on  irrigating  and  pull  them  away  by 
iris  forceps,  or  preferably  a  similar  form  without  the  sharp 
points,  and  with  the  inner  surfaces  of  the  curves  roughened, 
as  I  show. 

7.  (a)  Failure  of  the  lens  to  present : — Apart  from  insuf- 
ficient capsulotomy,  this  may  be  due  to  lack  of  what  in  an 
eye  of  normal  intra-ocular  pressure  and  uninfluenced  by 
muscularity  is  termed  vitreous  tension — a  term  I  consider 
erroneous,  and  should  be  replaced  by  scleral  tension,  as,  the 
vitreous  being  passive,  the  forward  thrust  of  the  lens  is  due 
to  the  elasticity  of  the  sclera,  and,  when  this  is  wanting, 
as  it  is  in  high  myopia  from  atrophy  of  the  sclera,  which 
may  be  so  great  as  to  lead  to  its  falling  in,  the  lens  refuses 
to  leave  the  fossa  patellaris  under  pressure  exerted  on  the 
cornea,  and  can  only  be  got  to  do  so  by  pressing  near  to  the 
equator  of  the  globe,  while  instead  of  there  being  a  tendency 
to  loss  of  vitreous  the  reverse  is  the  case.  The  view  that  the 
sclerotic  is  elastic  is  contrary  to  what  I  have  frequently 
heard  expressed  in  this  society,  but  I  hold  it  is  proved  by 
a  puncture  into  the  anterior  chamber  of  the  eye  being  followed 
by  forcible  expulsion  of  the  aqueous,  for  as  the  blood  is  not 
in  continuity  with  the  aqueous  this  can  only  be  explained 
by  the  elasticity  of  the  sclera. 

(b)  Failure  to  express  the  lens  when  presenting : — AVe  should 
first  try  side-to-side  movements  of  the  curette  or  ball-point 
of  a  strabismus  hook  over  the  cornea,  as  if  the  outlet  is  limited 
on  one  side  only  this  may  roll  the  nucleus  over  the  resisting 
edge  of  the  inner  section,  and  if  this  fails,  we  should,  while 
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supporting  the  nucleus  below  and  on  the  right,  thrust  deeply 
into  it  from  the  left  the  nucleus  hook  I  show  and  extract  it, 
and  if  in  doing  so  it  splits  in  two  as  the  hook  brings  away 
the  upper  half  the  lower  is  then  easily  expressed.  The  Graefe 
knife  held  flat  or  a  flat-headed  discission  needle  answers 
equally  well.  The  retention  of  a  little  extra  cortex  which 
may  result  need  not  trouble  an  operator  using  the  irrigator, 
as  it  is  not  attached  to  the  capsule. 

8.  The  irrigator  I  show  is  very  portable,  can  be  held  in 
one  hand  by  the  operator,  is  its  own  sterilising  vessel  and 
nozzle  cup,  requires  no  assembling,  and  gives  a  flow  by 
syphonage  automatically,  and  thus  seems  the  acme  of  sim- 
plicity, while  costing  only  a  few  pence.  It  consists  of  a 
half-pint  Florence  flask,  reaching  to  the  bottom  of  which 
is  a  glass  tube  of  4  mm.  bore  with  a  horse-shoe  bend  at  the 
mouth  of  the  flask,  to  this  is  attached  a  rubber  tube  of  3  mm. 
bore  carrying  the  nozzle.  If  the  flask  is  filled  to  within  half 
an  inch  of  the  neck  and  the  nozzle  immersed  half  its  length  in 
the  fluid,  and  the  flask  gently  boiled  for  15  minutes,  as  steam 
or  boiling  lotion  circulates  in  the  tubes,  the  interior  of  the 
rubber  tube  cannot  fail  to  be  sterilised,  and  if.  when  required, 
the  rubber  tube  is  gripped  by  the  finger  and  thumb  at  the 
mouth  of  the  flask  and  withdrawn,  a  head  of  fluid  is  obtained. 

As  filaments  of  flock,  etc.,  gain  access  to  all  fluids  kept  in 
bottles  and  confervoid  growth  takes  place  in  saline  solutions, 
as  these  particles,  though  sterile,  may  act  as  mechanical 
irritants,  the  fluid  should  immediately  before  use  be  passed 
through  a  Berkefeld  filter. 

Mr.  Claud  "Worth  said  he  did  not  know  whether  any  other 
members  made  the  incision  as  small  as  Mr.  Alexander  did. 
Before  his  own  practice  crystallised  he  often  regretted  having 
made  the  incision  too  small,  but  he  never  remembered  having 
cause  to  regret  too  large  an  incision. 


V.  DISEASES  OF  THE  RETINA  AND  OPTIC  NERVE. 

1.  A  congenital  anomaly  of  the  optic  nerve. 

By  Frank  Juler  and  Ida  C.  Mann. 

(With  Plates  I  and  II.) 

In  a  paper  published  in  1909  the  late  George  Coats  (1) 
brought  forward  a  theory  (already  propounded  by  Monthus 
and  Opin)  that  a  certain  group  of  congenital  anomalies  of 
the  eye  might  be  explained  by  supposing  that  any  part  of 
the  secondary  optic  vesicle  and  optic  stalk  may  occasionally 
differentiate,  perfectly  or  imperfectly,  into  any  of  the  types 
of  tissue  normally  formed  from  the  optic  outgrowth,  namely, 
pigmented  epithelium,  unpigmented  epithelium,  retina  or 
neurogha.  If  this  is  so,  it  should  be  possible  to  find  examples 
of  these  four  kinds  of  tissue  occurring  in  abnormal  situations 
in  the  eye  or  optic  nerve.  Coats,  in  his  original  paper,  tabu- 
lated the  possibihties  for  the  four  sites,  iris,  ciliary  body, 
optic  nerve  and  retina,  and  quoted  examples  of  some  of  them 
from  recorded  cases. 

In  the  present  paper  we  are  describing  a  case  which  appears 
to  be  expUcable  by  the  above  theory,  and  which  we  should 
class  as  an  anomaly  of  differentiation  of  the  optic  stalk. 

In  the  normal  course  of  development  the  optic  stalk,  as 
well  as  the  optic  vesicle,  is  invaginated  by  the  foetal  fissure, 
so  that  two  layers,  an  inner  and  an  outer,  are  formed.  The 
inner  layer  of  the  optic  cup  in  its  posterior  part  prohferates, 
becomes  several  cells  thick  and  differentiates  to  form  the 
retina.  The  inner  layer  of  the  stalk,  with  which  it  is  directly 
continuous,  does  not  normally  make  any  attempt  to  form 
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retinal  tissue,  but  is  invaded  by  issuing  nerve-fibres,  and 
finally  helps  to  form  the  neuroglial  supporting  tissue  of  the 
optic  nerve.  The  outer  layer  of  the  optic  cup  remains  only 
one  cell  thick,  develops  pigment  and  forms  the  hexagonal 
pigment  epithelium  of  the  retina  :  the  outer  layer  of  the 
optic  stalk  normally  shows  no  signs  of  pigmentation,  and 
usually  disappears  entirely,  possibly  taking  part  in  the  forma- 
tion of  neuroglia  or  blending  with  and  becoming  lost  in  the 
sheath  of  the  nerve. 

In  the  case  under  consideration  it  seems  Hkely  that  dift'er- 
entiation  of  the  inner  and  outer  layers  of  the  optic  cup  did  not 
stop  at  the  point  of  insertion  of  the  stalk  into  the  cup,  but 
involved  also  the  inner  and  outer  layers  of  the  stalk  for 
some  little  distance,  the  outer  layer  becoming  pigmented 
and  the  inner  proliferating  in  an  attempt  to  form  retina, 
which  is,  however,  atypical.  There  are  some  minor  abnormali- 
ties of  the  choroid,  retina  and  sclerotic  associated  with  this. 

Coats  himself  cites  two  cases  of  formation  of  retina  in  the 
optic  nerve.  They  occurred  in  the  two  eyes  of  an  anen- 
cephalic  child,  and  had  been  previously  classified  by  him  as 
small  colobomata  of  the  nerve-sheath  (2).  There  were  no 
nerve-fibres,  and  associated  with  the  abortive  retinal  elements 
in  the  nerve  were  layers  of  irregular  pigment  formation. 
Coats  suggested  that  some  cases  of  pigmented  crater-like 
holes  at  the  optic  disc  might  be  explained  in  the  same  manner. 
Monthus  and  Opin  (3)  have  described  a  case  with  excessive 
pigmentation  surrounding  an  optic  stalk  which  contained  no 
nerve  fibres.  It  occurred  in  a  child  born  with  a  cystic  con- 
dition of  the  occipital  lobes,  and  also  double  hare-lip,  cleft 
palate  and  Polydactyly.  It  was  associated  with  a  very 
small  and  malformed  eye  (measuring  only  4  mm.  across),  and 
there  appeared  to  have  been  incomplete  invagination  of  the 
primary  optic  vesicle. 

Pigmentation  of  the  nerve  occurs  normally  in  bat  embryos 
(Nu.ssbaum).  Seefelder  (4)  reports  the  findings  in  a  5i-day 
chick  embryo  with  unilateral  crvptojihthalmia.  The  rudi- 
mentary eye  consisted  of  a  stem  of  pigmented  ej)it helium 
connected  with  the  brain,  wliich  ended  below  in  finger-like 
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processes  in  the  position  of  the  eyeball,  re])resenting  the 
primary  optic  vesicle  ;  the  retina  had  not  developed,  and 
there  was  no  trace  of  a  lens.  In  its  course  this  epithelial 
layer  showed  certain  clear  spaces,  which  at  first  appeared 
to  be  vacuoles,  but  which  were  really  filled  with  nerve-fibres. 
These  fibres  at  some  distance  from  the  brain  formed  a  bundle 
in  the  soHd  stem,  which  towards  its  central  end  lost  its  pigment. 

Buchanan  (5)  described  a  small  bundle  of  medullated 
nerve-fibres  coursing  between  the  retina  and  pigment  epi- 
thelium to  the  disc  margin.  He  explained  it  by  a  folding 
of  the  layers  of  the  secondary  optic  vesicle,  but  in  the  dis- 
cussion Treacher  Collins  and  Mayou  suggested  that  it  might 
be  due  to  an  outgrowth  of  fibres  from  the  outer  layer  of  the 
secondary  vesicle. 

Clinical  history. — A  child,  R.  R — ,  aged  9  months,  was 
admitted  to  the  East  London  Hospital  for  Children  under  the 
care  of  Mr.  Bowen  in  1909,  and  died  from  a  large  sarcoma  of 
the  left  middle  ear  within  two  months  of  admission  (6). 

The  notes  record  that  instruments  had  been  used  at  birth, 
and  the  head  had  been  injured  thereby,  causing  a  wound 
on  the  left  side.  On  admission  there  was  a  swelling  on  the 
left  side  of  the  neck  opposite  the  angle  of  the  jaw,  and  aural 
polypi  were  present.  The  child  was  dull  and  apathetic, 
almost  blind,  Vv'ith  a  slow  wide  nystagmus,  but  no  head- 
nodding  ;   the  fundi  showed  "  atrophic  choroiditis." 

Ophthalmoscopic  appearances. — The  late  Mr.  Ilbert  Hancock 
and  one  of  us  (F.  J.)  examined  the  eyes,  but  unfortunately 
the  rough  sketches  made  by  the  former  have  not  been  found, 
nor  are  any  notes  made  to  his  dictation  obtainable.  The 
following  are  the  only  details  of  the  ophthalmoscopic  appear- 
ance that  can  be  remembered. 

The  site  of  the  left  optic  papilla  was  occupied  by  a  black 
mass,  no  details  of  which  could  be  made  out.  Retinal  vessels 
of  normal  appearance  disappeared  into  the  black  area.  Parts 
of  both  fundi  showed  irregular  patches  of  choroidal  atrophy 
without  heaping  up  of  pigment. 

Macroscopic  examination.  —  Post  -  mortem  examination 
(though  incomplete)  revealed  no  intracranial  growth. 
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The  left  eye  was  removed  and  preserved  in  formalin  for 
some  time  and  shrank  considerably  in  its  anterior  part ;  the 
cut  end  of  the  nerve  showed  a  thin  black  ring  surrounding  it, 
apparently  just  beneath  the  sheath. 

The  globe  was  divided  in  the  vertical  antero-posterior 
plane,  and  was  cut  in  serial  sections,  which  were,  for  the 
most  part,  stained  with  heematoxylin  and  eosin. 

Owing  to  the  collapse  of  the  globe,  exact  measurements 
are  not  possible,  but  roughly  the  antero-posterior  diameter 
is  19  mm. 

The  lens  is  apparently  normal,  but  has  fallen  to  the  bottom 
of  the  vitreous  cavity,  which  is  well  formed  ;  there  is  no 
detachment  of  the  retina. 

Microscopic  examination. — The  anterior  part  of  the  globe  is 
normal  except  for  a  slight  cystic  change  in  the  posterior 
pigment  layers  of  the  iris. 

There  is  no  ectasia  of  the  globe  ;  the  sclera  is  normal, 
except  in  the  region  of  the  nerve,  where,  instead  of  ending 
sharply  at  the  edge  of  the  scleral  foramen,  it  curves  gradually 
backwards  to  become  continuous  with  the  fibrous  tissue  of 
the  nerve-sheath,  v\-itli  wliich  it  blends  imperceptibly.  This  is 
seen  in  PL  I,  figs.  1  and  2. 

The  choroid,  which  contains  pigment,  appears  to  be  thinner 
than  normal,  and  it  is  difficult  to  "distinguish  its  constituent 
layers.  This  may  in  part  be  due  to  the  formalin  fixation. 
At  the  edge  of  the  nerve,  the  choroid,  instead  of  ending 
sharply  as  usual,  is  curved  like  the  sclera  backwards  along 
the  nerve,  but  only  extends  a  short  distance,  becoming  very 
thin  and  soon  fading  away  (PI.  I,  fig.  2,  a). 

The  retina  is  well  formed  in  its  outer  layers  ;  the  rod  and 
cone  layer  is  well  marked  (considering  the  formalin  fixation), 
and  both  nuclear  layers  are  well  defined  and  regular.  The 
ganglion  cell  layer  is  present,  but  the  cells  are  fewer  in  number 
than  usual.  The  nerve-fibre  layer  is  very  defective.  It  is 
everywhere  thinner  than  normal,  and  the  increase  in  thick- 
ness which  is  usually  seen  as  one  approaches  the  optic  disc 
is  not  at  all  well  marked.  The  retinal  vessels,  which  usually 
appear  de('[»ly  cnilxMldcd  in  this  layer,  are  more  superficially 


PLATE   I. 

Illustrates  Mr.  Frank  Juler's  and  Miss  Ida  C.  Mann's  paper  on 
A  Congenital  Anomaly  of  tlie  Optic  Nerve  ([>.  87). 

Fig.  1  is  a  vertical  section  neai\the  nasal  edge  of  the  nerve-head. 

Fig.  2  passes  through  the  nerve  on  the  nasal  side. 

The  retina  is  seen  to  end  gradually,  its  various  layers  fading  off  into 
the  tissue  of  the  nerve,  which  in  fig.  2  contains  nvmierous  corpora 
amylacea.  Note  the  poor  development  of  the  nerve-fibre  and  ganglion 
cell  layers,  the  rosette-like  formations'on  the  nerve-head,  the  pigment 
layer  continuous  around  the  scleral  curve  with  the  pigmented  sheath, 
the  amorphous  layer  (b)  internal  to  this  sheath,  its  contained  pigment 
proliferations  (t),  and  the  obliquely  cut  nerve  (N)'posteriorly,  which  in 
fig.  2  is  less  clearly  shown,  but  which  occupies  the^whole  of  the  posterior 
portion  of  the  nerve,  (a)  points  to  the  choroid  as  it  fades  off  around  the 
scleral  curve.     There  is  no  distinct  lamina  cribrosa. 
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PLATE   II. 

Illustrates  Mr.  Frank  Juler's  and  Miss  Ida  C.  Mann's  paper  on 
A  Congenital  Anomaly  of  the  Optic  Nerve  (p.  87). 

Fig.  3  passes  through  the  temporal  side  of  the  nerve,  and  shows 
nerve-fibres  running-  backwards  from  the  front  of  the  retina ;  large 
veins  are  also  visible.  The  general  arrangement  of  the  pigmented 
sheath  and  its  continnitj'  with  tlie  pigment  layer  of  the  retina  are 
similar  to  tliat  in  fig.  2. 

Fig.  4  is  taken  from  a  section  close  to  the  temporal  margin.  The 
nerve  contains  a  few  nerve-fibres  and  some  strands  of  fibrous  tissue,  one 
bundle  of  which  is  especially  well  marked  and  runs  forwai-ds  from  the 
cut  end  to  the  depression  on  the  nerve-head  (?  mesodei'm). 
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placed,  and  in  some  situations  almost  appear  to  stand  out 
from  the  surface  in  a  way  suggestive  of  the  retina  of  an 
anencephahc  foetus.  The  supporting  tissue  of  the  retina  is 
very  well  developed  ;  the  fibres  of  Miiller  are  readily  recognised 
and  form  a  normal  internal  limiting  membrane. 

The  pigment  epithelium  within  the  globe  is  for  the  most 
part  normal,  and  in  places  a  lamina  vitrea  can  be  made  out. 
In  one  area  there  is  a  zone  in  which  the  epithelium  is  unpig- 
mented  ;  it  is  not  extensive,  and  occurs  above  the  disc. 
There  are  two  or  three  oval  collections  of  cells,  in  connection 
with  the  epithehal  layer  in  this  region,  which  project  into 
the  rod  and  cone  layer,  and  whose  nuclei  exactly  resemble 
those  of  the  epithelial  layer.  Though  most  of  these  cells 
are  unpigmented,  a  few  contain  some  brown  granules,  and 
they  are  obviously  an  irregularity  of  the  pigment  epithelium. 
The  arrangement  of  the  pigment  at  the  disc  will  be  described 
below. 

In  places  there  is  a  thin  amorphous  layer  of  pigmented 
granular  material  between  the  pigment  epithelium  and  the 
retina,  which  may,  however,  have  been  produced  by  post- 
mortem change  or  fixation. 

The  optic  nerve  and  papilla. — The  chief  abnormality  lies  in 
the  condition  of  the  optic  nerve  and  adjacent  retina  wdth  its 
pigmented  epithelium.  The  dark  ring  noted  macroscopically 
is  found  to  be  due  to  an  extension  of  the  pigment  epithelium 
of  the  retina  backwards  along  the  optic  nerve.  This  extension 
has  involved  the  whole  of  that  portion  of  the  nerve  seen  in 
the  sections,  with  the  exception  of  a  small  area  at  the  posterior 
end  in  the  upper  nasal  quadrant  (Pis.  I  and  II). 

In  the  lower  temporal  quadrant  there  can  be  seen  in  a 
few  sections  a  narrow  longitudinal  gap  in  the  pigmented 
epithelium,  which  appears  to  be  slightly  invaginated  along 
its  margins,  the  incurved  portions  being  continuous  with 
the  tissue  inside  the  nerve.  It  is  possible  that  this  narrow 
gap  may  represent  some  remnant  of  the  foetal  fissure  in  the 
nerve,  and  this  opinion  is  strengthened  by  the  fact  that 
fibrous  tissue  (mesoderm)  enters  this  gap  and  can  be  traced 
in  continuity  with  the  fibrous  tissue  in  the  nerve.     A  small 
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blood-vessel,  apparently  an  arteriole,  also  enters  the  nerve 
through  this  gap  in  one  section.  It  passes  into  the  fibrous 
tissue  in  the  nerve,  but  it  is  impossible  to  say  whether  it 
has  any  connection  with  the  central  vessels.  There  are, 
however,  also  other  vascular  communications  by  capillaries 
between  the  neural  and  scleral  vessels. 

The  edges  of  the  scleral  foramen  anteriorly  are  rounded  oS 
as  the  pigment  epithelium  courses  backwards,  the  pigment 
epithelium  of  the  retina  being  directly  continuous  along  this 
curve  with  that  around  the  nerve.  The  arrangement  of  the 
pigment  along  the  nerve,  however,  is  not  perfectly  regular. 
In  some  places  the  cells  and  their  nuclei  are  exactly  similar 
to  those  of  normal  pigment  epithelium,  while  in  others  they 
tend  to  become  four-  or  five-sided  instead  of  hexagonal.  The 
arrangement  of  the  pigment  is  not  in  a  continuous  single 
layer  ;  in  some  places  there  are  small  gaps  (PL  II,  fig.  3)  ;  in 
other  parts  the  layer  is  more  than  one  cell  thick  (PI.  I,  figs.  1 
and  2)  ;  in  other  parts,  again,  especially  on  the  nasal  side, 
and  near  the  papilla,  the  layer  has  proliferated  into  numerous 
processes,  showing  a  somewhat  alveolar  and  racemose  arrange- 
ment, which  penetrate  into  the  adjacent  tissue  towards  the 
interior  of  the  nerve  (PI.  I,  fig.  1). 

This  tissue  which  lines  the  inner  surface  of  the  pigment 
layer  on  the  nerve  is  peculiar.  It  forms  a  layer,  stained 
pink  in  the  sections,  which  surrounds  the  nerve  beneath  the 
pigment,  being  of  varying  thickness,  very  narrow,  especially 
above,  in  the  central  sections,  and  thicker  on  the  nasal  side. 
Posteriorly  it  blends  with  the  dural  sheath  beyond  the  pigment 
in  tlVe  upper  nasal  quadrant,  and  is  continuous  with  this 
sheath  tlirough  small  ga})s  in  the  pigment  at  many  points.  It 
resembles  fibrous  tissue,  but  in  parts  is  very  poor  in  nuclei  (PL 
I,  fig.  2),  appearing  almost  homogeneous,  though  faint  fibril- 
lations can  generally  be  made  out  ;  in  other  places  it  is  more 
definitely  fibrous  with  spindle-shaped  nuclei.  In  it,  especially 
on  the  nasal  side,  ramify  the  proliferations  of  the  pigment 
epithelium  (which  resemble  the  formations  seen  in  cyclitic 
membranes),  and  it  a])p('ars  to  be  connected  intimately  with 
the   pigmented   layer.     In    phices   it  appears   as   if   enclosed 
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between  two  layers  of  pigment  (PI.  II,  fig.  3).  It  contains  no 
blood-vessels.  Its  nature  is  obscure.  It  may  be  ectodermal  in 
origin,  and  derived  from  the  abnormal  pigment  epithelium 
along  the  nerve,  in  which  case  it  can  be  looked  on  as  related 
to  neuroglia,  or  it  may  be  a  part  of  the  dural  sheath  of  the 
nerve  (mesoderm),  which  has  been  invaded  by  patches  of 
pigment  epithelium  derived  from  cell  remains  of  the  outer 
layer  of  the  optic  stalk  which  have  persisted  more  or  less 
scattered  among  the  fibres  of  the  sheath. 

The  nerve  enters  the  scleral  foramen  from  above  and  the 
nasal  side,  and  is  seen  in  oblique  section  in  some  of  the  micro- 
photographs  (PI.  I,  fig.  1). 

The  interior  of  the  nerve  is  highly  abnormal.  There  are 
very  few  nerve-fibres,  and  there  is  no  attempt  in  the  anterior 
part  at  arrangement  into  bundles  separated  by  fibrous  septa. 
The  posterior  part  of  the  nerve  appears  bent,  and  so  is  cut 
more  or  less  transversely.  In  this  part  there  is  some  indication 
of  the  normal  arrangement.  In  the  centre  of  this  part  is 
seen  the  central  artery  and  a  very  small  vein  surrounded 
by  fibrous  tissue  (PI.  I,  fig.  2).  Here  the  nerve  is  intimately 
connected  with  its  fibrous  sheath  above,  from  which  it  receives 
numerous  intersections.  Just  in  front  of  this  region  there 
are  strands  of  fibrous  tissue,  passing  downwards  and  back- 
wards, which  may  represent  a  rudimentary  lamina  cribrostty 
but  this  is  situated  much  farther  back  than  usual. 

Between  this  and  the  disc  the  main  mass  of  the  nerve 
consists  of  a  conglomerate  mass  of  nerve-fibrils,  nuclei  and 
corpora  amylacea. 

The  nerve  fibrils  are  not  separated  by  neuroglial  septa, 
but  run  forwards  mainly  in  the  centre  of  the  nerve  ;  they  are 
most  abundant  in  the  median  and  temporal  sections.  Sur- 
rounding these  fibres,  and  also  to  a  certain  extent  scattered 
amongst  them,  are  numerous  nuclei  of  various  shapes  ;  some 
form  groups  of  small  round  nuclei,  which  simulate  exactly 
retinal  nuclei  ;  others  are  spindle  shaped,  whilst  at  the 
posterior  part  are  areas  close  to  the  cross-cut  nerve  which 
are  densely  packed  with  nuclei  of  irregular  shapes.  These 
may  be  an  irregular  overgrowth   of  neurogha.     Tlie   whole 
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condition  is  probably  due  to  proliferation  of  the  cells  of  the 
inner  layer  of  the  optic  stalk  and  the  formation  of  very  atypical 
retinal  tissue. 

On  the  temporal  side  of  the  nerve  is  a  well-marked  strand 
of  fibrous  tissue  which  is  connected  with  the  fibrous  tissue 
entering  through  the  gap  in  the  pigment  epithelium  in  the 
inferior  temporal  region,  mentioned  above.  This  strand  runs 
forwards,  gradually  fading  away  at  the  disc,  and  is  connected 
posteriorly  with  the  fibrous  tissue  surrounding  the  A.  centralis 
retinae  (PL  II,  fig.  4).  This  is  probably  the  remains  of  the 
invaginated  mesoderm  in  the  optic  stalk. 

Scattered  amongst  these  cells  are  a  number  of  corpora 
amylacea,  staining  deeply  with  hsematoxyhn,  varying  in  size 
up  to  80 A',  for  the  most  part  circular,  but  .some  with  pointed 
bosses  (PL  I,  fig.  2).  According  to  Parsons  (7)  such  bodies  are 
sometimes  found  in  normal  optic  nerves,  but  are  more  common 
in  atrophic  ones.  They  are  believed  to  arise  from  the  neuro- 
glial cells,  and  are  also  found  in  the  central  nervous  system. 

The  retina. — The  layers  of  the  retina,  instead  of  ending 
sharply  at  the  edge  of  the  disc,  become  irregular  in  arrange- 
ment and  turn  in  along  the  nerve.  Direct  continuity  can,  in 
many  places,  be  traced  between  the  nuclei  of  the  inner  and 
outer  nuclear  layers  and  the  groups  of  scattered  nuclei  in 
the  nerve.  Several  folds  of  the  nuclear  layers  are  found 
close  to  the  disc,  and  again  on  the  disc  itself  ;  some  of  these 
form  rosette-like  structures,  with  an  internal  basement 
membrane  corresponding  to  the  external  limiting  membrane 
of  the  retina  and  an  areolar  structure  in  the  centre  which 
may  represent  the  rod  and  cone  layer  (see  PL  I,  figs.  1  and  2). 
Some  of  these  in  places  resemble  closely  the  rosettes  occasion- 
ally seen  in  glioma  retinae. 

The  dural  sheath  of  the  nerve  appears  to  be  thicker  than 
normal,  and  the  position  of  the  subdural  space  cannot  be 
determined. 

The  arrangement  of  the  blood-vessels  in  the  nerve  is  as 
follows.  In  the  posterior  part  of  the  nerve  (the  region  cut 
transversely)  there  is  a  central  artery  accompanied  by  a  small 
vein,  surrounded  by  fibrous  tissue  (PL  I,  fig.  2,  and  PL  II,  fig.  3). 
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The  central  artery  gives  off  a  few  branches,  but  no  definite 
continuity  between  these  and  the  vessels  in  the  anterior 
part  of  the  nerve  can  be  traced  as  the  series  of  sections  is 
not  complete. 

In  the  anterior  part  of  the  nerve  four  arteries  and  two 
veins  can  be  seen  running  forwards  to  the  disc  to  supply  the 
retina.  In  the  superior  part  of  the  nerve  are  two  arteries 
slightly  to  the  nasal  side,  running  forwards  embedded  in 
the  atypical  tissue  which  forms  the  nerve.  Slightly  to  the 
temporal  side  of  these  and  rather  nearer  to  the  edge  of  the 
nerve  is  a  large  vein  which  runs  forward  and  divides  into 
two  in  the  retina  at  the  edge  of  the  disc.  In  the  lower  part 
of  the  nerve  are  also  two  arteries  and  a  vein,  this  vein  being 
situated  at  first  centrally,  but  running  on  to  the  retina  below 
and  between  the  two  arteries  (PI.  II,  fig.  3). 

This  arrangement  of  blood-vessels  corresponds  with  that 
often  found  on  the  edge  of  the  normal  disc,  namely,  four 
branches  of  the  A.  centralis  retinae  (two  superior  and  two 
inferior),  and  two  branches  of  the  vein  (situated  to  the 
temporal  side  of  the  arteries),  upper  and  lower,  the  division 
of  each  of  the  two  veins  into  temporal  and  nasal  branches 
usually  taking  place  beyond  the  disc.  In  this  case  the  division 
of  the  arteries  has  occurred  far  back  in  the  nerve  (possibly 
in  the  region  of  the  abortive  lamina  cribrosa  mentioned 
above)  instead  of  on  the  disc. 

Further  Discussion. 

Although  we  are  of  the  opinion  that  this  case  fits  in  with 
Coats's  views  on  the  possibility  of  abnormal  differentiation  of 
the  optic  cup  and  stalk,  we  have  also  considered  the  possibility 
of  other  explanations.  Two  only  need  be  considered— (a) 
that  it  is  a  form  of  coloboma  of  the  optic  nerve,  and  (b)  that 
it  is  due  to  a  retraction  of  the  retinal  layers  backwards  through 
the  papilla. 

(a)  Coloboma  of  the  optic  nerve. — A  certain  amount  of  con- 
fusion appears  to  exist  in  the  literature  as  to  the  exact  meaning 
of  the  term  "  coloboma."  The  term  "  typical  coloboma  "  as 
applied  to  the  posterior  parts  of  the  eye  signifies  a  deficiency 
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apparently  arising  in  connection  with  a  delayed  closure  or 
non-closure  of  the  foetal  cleft.  A  coloboma  of  the  optic 
nerve  should  therefore,  strictly  speaking,  arise  from  delayed 
closure  or  non-closure  of  that  portion  of  the  .  foetal  fissure 
which  is  normally  included  in  the  optic  disc  and  nerve.  In 
practice,  however,  other  conditions  are  frequently  confused 
with  this.  For  example,  a  choroidal  coloboma  situated  at 
the  edge  of  the  disc,  a  failure  of  mesoderm  to  enter  the  cleft 
in  the  optic  stalk,  or  even  an  excessive  pigmentation  of  the 
disc,  might  all  be  mistaken,  ophthalmoscopically  at  least,  for 
true  coloboma  of  the  disc,  which  appears  to  be  a  rare  condition. 

According  to  von  Hippel  (8),  from  a  consideration  of  micro- 
scopically examined  specimens,  the  ophthalmoscopic  picture 
of  coloboma  of  the  nerve  entrance  is  dependent  on  a  cystic 
ectasia  of  the  globe  wall  below  a  normal  or  slightly  altered 
nerve,  which  enters  from  above  nearly  perpendicularly  to  the 
globe.  The  foramen  sclerae  is  thus  much  enlarged.  In  the 
ectasia,  choroid  and  retinal  pigment  epithelium  are  absent, 
but  retinal  elements  may  be  recognisable.  Nerve-fibres  may 
pass  over  the  ectasia  to  the  retina  below.  In  the  nerve,  the 
central  vessels  were  missing  five  times  out  of  the  fourteen 
cases,  coursing  then  below  or  in  the  sheath  and  piercing  the 
floor  of  the  coloboma.  In  other  cases  they  entered  the  nerve 
abnormally  close  to  the  globe. 

It  is  probable  that  most  of  von  Hippel's  cases  were  in 
reality  examples  of  choroidal  colobomata  situated  at  the  edge 
of  the  disc  and  causing  secondary  distortion  of  it,  while  those 
in  which  the  central  vessels  ran  below  the  nerve  may  have 
been  due  to  failure  of  inclusion  of  mesoderm  between  the  lips 
of  the  neural  portion  of  the  fissure,  and  not  to  its  delayed 
closure.  In  the  case  under  consideration  in  the  present  paper 
there  is  neither  ectasia,  failure  of  choroid,  nor  displacement 
of  vessels,  and  it  does  not  therefore  fall  into  line  with  von 
Hippel's  cases. 

In  describing  three  new  cases  microscopically  as  colobomata 
of  the  nerve.  Coats  ("2)  notes  that  the  first  two  at  any  rate 
might  appear  oplithaliiioscoj)ically  as  "  cratcr-Ukc  holes  at 
the  disc.''     The  al)?i()niialifi('s  in  these  two  cases  consisted  of 
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pockets  in  the  nerve,  placed  in  relation  to  the  scleral  margin 
of  the  scleral  foramen,  or  when  further  back  against  tlie  pial 
shentli  :  tliese  were  lined  by  pigment  epithelium  showing 
direct  continuity  with  that  in  the  globes,  and  were  filled 
with  a  loose  cellular  tissue,  suggesting  retinal  elements  and 
neuroglia.  The  lamina  cribrosa  was  defective  over  this  area, 
which  in  sections  involved  in  one  case  nearly  half,  in  the 
other  only  a  small  fraction  of  the  disc.  In  each  case  some 
isolated  patches  of  pigmented  epithelium  and  distorted  retina 
were  present  close  against  the  opposite  w^all  of  the  nerve 
well  behind  the  lamina  cribrosa. 

Almost  all  cases  of  "  hole  at  the  disc  "  (and  a  number 
have  now  been  reported  clinically  in  the  literature — (9),  (10), 
(11).  (12),  (13),  (14),  (15))  occur  against  the  temporal  margin 
of  the  papilla  or  just  below  it.  In  Coats's  cases  he  described 
them  as  being  below,  but  admitted  that  the  orientation  of  the 
globes  was  impossible  owing  to  the  complete  removal  of  the 
muscle  tendons,  and  that  he  only  placed  them  in  that  position 
because  that  seemed  the  most  Ukely  site. 

Whether  or  not  the  position  of  a  defect  of  the  nerve  head 
or  of  the  choroid  can  be  taken  as  a  criterion  of  its  connection 
with  the  foetal  fissure  is  doubtful.  The  optic  vesicle  is  invagi- 
nated  from  below  and  slightly  externally  to  form  the  optic 
cup.  Later  it  is  probable  that  the  line  of  the  fissure  in  its 
ocular  portion  becomes  altered  by  unequal  growth  of  the  two 
sides  of  the  retina,  the  temporal  side  increasing  rather  more 
rapidly,  so  that  the  fissure  runs  downwards  and  inwards. 
This  has  been  seen  by  one  of  us  to  occur  in  birds  (16).  It 
appears  to  be  very  variable  in  man,  and  observers  differ 
considerably  concerning  it.  Many  attempts  have  been 
made  to  show  a  rotation  of  the  whole  eye  during  development 
(Vossius,  Strahl,  Henckel),  failure  or  excess  of  w^hich  would 
account  for  the  varying  positions  of  colobomatous  defects. 
No  definite  conclusions  have  been  arrived  at,  and  it  is  probable 
that  the  condition  is  variable,  since  accounts  of  the  position 
of  entry  of  the  art.  cent,  retina)  into  the  optic  nerve  behind 
the  globe  in  the  adult  differ  according  to  different  observers, 
some  stating  that  it  is  connnonly  below  and  to  the  temporal 
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side,  others  considering  it  to  be  immediately  below  the  centre 
of  the  nerve.  In  the  present  case  there  appears  to  be  some 
hint  of  a  cleft  in  the  lower  temporal  quadrant  of  the  nerve, 
but  no  true  coloboma. 

Since  Coats's  paper  several  microscopical  examinations  of 
this  anomaly  have  been  described  (Lauber  (17),  Szili  (18).  See- 
felder  (19)),  and  they  show  in  the  main  the  same  characteristics 
as  in  his  cases :  in  some  there  is  an  actual  cavity  communicating 
with  the  interior  of  the  globe,  varying  in  length  and  diameter ; 
in  others  the  cavity  is  filled  by  nerve-fibres  or  as  in  Coats's 
case  by  loose  cellular  tissue  ;  some  contain  pigment,  others 
do  not.  In  all  there  is  a  defect  of  the  lamina  cribrosa  in 
relation  to  the  so-called  hole.  The  vessels  in  the  nerve  are 
usually  central. 

Though  some  of  the  cases  have  been  combined  with  colobo- 
mata  in  the  other  eye,  and  the  majority  of  authors  consider 
the  condition  as  due  to  some  abnormality  in  the  neural 
cleft,  it  is  difficult  to  see  a  relation  between  the  two  in 
all  cases.  Secondary  holes  or  ectasia  are  common  in  the 
walls  of  the  typical  coloboma  involving  the  papilla  (20),  but 
are  probably  merely  due  to  greater  bulging  at  the  affected 
points. 

Wessely  (9)  thought  that  "  holes  at  the  disc  "  might  be 
due  to  a  sj^acing  round  a  cilio-retinal  vessel,  but  it  is  unusual 
to  find  any  vessel  coming  out  of  such  a  hole. 

Szili  (18)  believed  that  the  hole  might  be  the  remains  of 
the  cavity  in  the  embryonic  nerve-stalk. 

A  defect  in  the  lamina  cribrosa  may  account  for  some  of 
the  less  marked  cases,  but  tliis  is  perhaps  more  probably  a 
consequence  than  a  cause  of  the  condition. 

The  case  now  reported  is.  we  maintain,  best  expUcable  by 
Coats's  theory  ;  there  is  some  evidence  of  a  possible  defect 
in  the  posterior  part  of  the  neural  cleft,  but  this  by  itself 
cannot  be  held  responsible  for  the  extensive  development  of 
pigmented  epithelium  and  retinal  elements  around  the  nerve 
itself,  although  it  may  be  the  result  of  n  tendency  to  abnormal 
develo])menl  :  inch'cd.  it  would  have  l)een  singular  if  there 
bad    not    been   sonic    iiiipainiMiil    in    the  closure   of   the  cleft, 
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as  tile  coiiimencemont  of  tlic  ahiiormality  must  have  dated 
from  an  early  period  of  iiitra-uterine  life. 

(r)  Rctraclioti  of  Ihr  retinal  laijcrsi  througli  the  scleral  foramen 
from  cicatrisation  in  the  nerve  or  orbit  would  probably 
result  in  a  stretcliinfr  of  that  part  of  the  retina  which  remains 
in  the  globe. 

In  the  present  instance  the  retina  is  well  formed  except 
for  the  ganglion  cell  and  nerve-fibre  layers  ;  near  the  disc 
there  are  several  clusters  or  rosettes  suggesting  bunching  ujd 
of  the  retina  rather  than  traction. 

There  are  no  adventitious  adhesions  attaching  the  sclera 
to  orbital  tissue,  as  one  would  expect  to  find  if  there  had 
been  an  inflammatory  mass  involving  the  optic  stalk. 

The  fibrous  tissue  near  the  cut  end  of  the  nerve  on  the 
temporal  side  is  probably  only  an  irregularity  of  the  en- 
sheathing  mesoderm,  but  it  is  just  possible  it  may  have 
caused  traction  backwards  as  it  has  intimate  connections 
with  the  nerve  itself.  The  main  mass  of  evidence  is  against 
such  an  explanation,  though  it  is  unfortunate  that  a  greater 
length  of  nerve  was  not  preserved. 

Congenital  pigmentation  of  the  disc. — It  is  convenient  here 
to  consider  shortly  this  subject,  which  has  also  been  treated 
by  Coats  (21).  From  a  review  of  the  literature  there  are 
several  varieties  of  this  deformity. 

( 1 )  Isolated  flecks  on  the  disc  are  possibly  due  to  pigmented 
lamina  cribrosa,  which  is  rare  in  man,  but  is  common  in  the 
baboon  and  the  pig  (Ogawa  (22)). 

(2)  Pigment  in  holes  on  the  disc  has  been  commonly  noted, 
and,  though  in  some  cases  the  appearance  may  be  due  to 
shadow,  in  many  it  is  due  to  actual  pigment  epithelium. 

(3)  A  large  dense  patch  of  pigment  continuous  with  the 
disc  edge  was  described  clinically  in  Coats's  paper  (21),  and  his 
surmise  that  it  was  due  to  a  melanoma  in  connection  with 
the  choroid  is  borne  out  by  the  anatomical  examination  of  a 
similar  case  by  Oguchi  (23). 

(1)  Pigmentation  of  the  whole  disc  has  been  several  times 
reported  (quoted  by  Coats  (22),  see  also  Roll  (24),  Zentmaycr 
(25))  but  has  apparently  not  been  examined  anatomically.   We 
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suggest  that  tlie  present  case  may  give  a  clue  to  some  of  the 
members  of  tliis  grou]),  but  it  is  unfortunate  that  the  details 
of  the  ophthalmoscope  aj)pearance  are  not  more  definite. 
The  dense  lining  of  the  nerve  by  pigment,  in  places  several 
layers  thick,  the  absence  of  a  lamina  cribrosa,  the  presence  of 
presumably  semi-transparent  nerve-fibres  in  the  centre  of  the 
nerve  should  certainly  cause  a  very  dark  appearance  to  the 
nerve  head  ophthalmoscopically.  Other  cases  of  pigmentation 
of  the  whole  disc  may,  however,  be  due  to  a  pigmented  lamina 
cribrosa. 
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The  President  said  this  was  a  very  unusual  specimen, 
and  the  Society  was  glad  to  have  the  explanation  from  Miss 
Mann,  who  was  devoting  herself  so  particularly  to  the  embry- 
ology of  the  eye.  Until  that  was  pronmlgated,  he  thought 
there  must  be  some  want  of  proportion  between  the  enveloping 
mesoblast,  which  was  developing  the  secondary  optic  vesicle 
or  cup,  and  the  cup  itself,  and,  as  it  were,  a  portion  of  the 
secondary  optic  cup,  towards  the  posterior  pole,  had  been 
nipped,  as  a  kind  of  knuckle,  and  hence  the  retinal  tissues 
were  developed  in  what,  superficially  and  macroscopically, 
appeared  to  be  the  head  of  the  optic  nerve.  He  wondered 
whether  there  was  any  evidence  of  medullated  sheaths  along 
those  nerve-fibres,  or  whether  they  were  merely  the  axis 
cylinders,  which  one  would  expect  to  find  anterior  to  the 
lamina  cribrosa.  That,  however,  was  a  question  for  patholo- 
gists and  embryologists. 


2.  Ejpithelial  hyperplasia  of  the  ciliar//  body. 

By  Maurice  Whiting. 

(With  Plate  III.) 

Cases  of  tumour  of  the  ciliary  body  other  than  melanotic 
sarcoma  are  rare,  and  the  question  whether  they  are  neoplasms 
or  hyperplastic  changes  is  of  interest.  In  the  case  which  is 
the  subject  of  this  note  the  tumour  was  discovered  in  the 
course  of  a  routine  pathological  examination. 

G.  G — ,  a  man,  set.  58  years,  came  to  the  hospital  in  September, 
1919,  with  a  corneal  ulcer  in  the  right  eye.  Later,  in  spite 
of  treatment,  a  hypopyon  appeared.  The  ulcer  was  cauterised 
twice,  and  the  anterior  chamber  was  tapped  twice  in  addition 
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to  ordinary  local  treatment.  The  condition  gradually  im- 
proved, and  in  December,  1919,  he  was  discharged  from' 
hospital,  the  eye  being  still  rather  injected  with  a  dense 
leucoma,  the  centre  of  which  was  vascular,  shallow  anterior 
chamber,  tension  normal,  and  vision  only  perception  of  light. 
On  January  24th  he  returned  wdth  the  eye  painful  and  in- 
jected. On  January  26th  the  eye  was  excised  and  fixed  in 
formalin.  It  was  subsequently  imbedded  in  celloidin,  and 
sections  were  stained  in  hsematoxylin  and  eosin. 

Macroscopic  examination. — Cornea  thick  and  opaque.  An- 
terior synechiee.  Iris  atrophic,  with  exudate  on  anterior 
surface.  Early  vitreous  infection. 

Microscopic  examination. — Corneal  ej)ithelium  very  irregular 
and  eroded  in  places. 

The  substantia  propria  contains  many  superficial  and  deep 
vessels,  with  much  round-celled  infiltration,  especially  at  the 
limbus.  Slight  cellular  exudate  in  the  anterior  chamber. 
The  iris  and  ciliary  body  are  also  infiltrated,  and  there  is 
some  proliferation  and  migration  of  pigment.  In  the  cihary 
body  on  one  side  is  seen  a  small  oval  cellular  structure  which 
is  the  subject  of  this  note. 

It  is  one  milHiuetre  long  and  slightly  less  in  breadth,  situated 
in  the  section  entirely  beneath  the  ciliary  epithelium,  from 
whicli  it  is  se])arated  by  a  thin  layer  of  connective  tissue 
containing  dilated  thin-walled  vessels.  It  is  partially  sur- 
rounded by  pigment,  which  is  thickest  on  the  external  aspect. 

The  tumour  itself  is  composed  of  oval  and  rounded  spaces 
fined  witli  flattened  epithelial  cells  ;  these  spaces  are  separated 
by  a  homogeneous  substance  which  stains  faintly  with  eosin 
and  contains  a  few  oval  nuclei. 

The  question  arises  whether  this  is  a  genuine  new  growth 
or  an  inflammatory  or  degenerative  hyperplasia,  and,  if  the 
latter,  whether  it  must  be  attributed  to  the  recent  inflammation 
or  to  some  condition  of  longer  standing. 

Such  tumours  have  been  on  several  occasittus  discovered 
in  the  course  of  routine  ])a11iologicid  examinations  and  have 
sometimes  been  described  as  adenomata  or  even  epithrliomata. 

Alt,  in  189<S,  described  a  series  of  three  cases,  all  of  which 
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Illustrates  Mr.  Maurice  Whiting's  paper  on  Epithelial  Hyper- 
plasia of  the  Ciliary  Body  (p.  101). 

P^io.  1. — Low  power.     Ciliary  body  and  iris. 

Fig.  2. — High  power.     Tumoiir  with  pigment  layer  surrounding  it. 
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were  discovered  accidentally  during  pathological  examination, 
and  had  shown  no  clinical  manifestations. 

In  the  first  case  the  patient,  an  old  man,  died  of  pneumonia, 
and  a  small  tumour  was  found  in  the  ciliary  body  of  each  eye. 

In  the  second,  also  an  old  man,  the  eye  was  removed  for 
sarcoma  of  the  conjunctiva,  while  in  the  third  the  eye  was 
removed  as  a  result  of  panophthalmitis. 

All  four  tumours  resembled  the  one  shown  here,  and  Alt 
concluded  that  they  were  neoplasms,  but  not  malignant. 

Similar  cases  have  been  described  by  Parsons  and  Greeves, 
and  the  former  in  his  work  on  the  pathology  of  the  eye  con- 
cludes that  such  tumours  are  the  result  of  inflammatory  and 
degenerative  changes,  and  should  be  classified  as  epithelial 
hyperplasias  of  the  cihary  body.  Other  tumours  of  an 
epithehal  nature  have  been  described  amongst  others  by 
Collins,  Badal  and  Lagrange,  Michel  and  Hine,  but  in  all  of 
these  the  nature  of  the  microscopic  appearances  was  essen- 
tially different  from  the  present  case,  and  in  the  last  three 
the  tumours  were  cHnically  evident. 

It  is  often  instructive  to  compare  pathological  changes  in 
tissues  in  different  parts  of  the  body  which  have  the  same 
origin  ;  the  choroid  plexus  in  the  ventricles  and  the  ependyma 
of  the  ventricles  may  thus  be  compared  with  the  neuro- 
epithehum  covering  the  ciliary  body. 

Diffuse  overgrowth  of  the  stroma  of  the  choroid  plexus 
and  of  its  lining  epithelium  with  a  flattening  of  the  cells  of 
the  latter  has  been  described  by  Delamarre  as  resulting  from 
chronic  inflammation.  The  epeudymal  epitlielium  in  the 
ventricles  may  also  show  marked  proliferation  from  acute  or 
chronic  inflammation. 

In  both  the  plexus  and  ependymal  epithehum  nutritional 
and  inflammatory  changes  seem  to  pass  by  gradation  into 
tumour  processes.  A  large  papillary  tumour  in  the  latter 
region  was,  however,  considered  by  Brachanov  to  be  a  simple 
hypertrophy  and  hyper])lasia,  and  tumours  of  any  sort  are 
rare.  The  same  may  probably  be  consideretl  true  of  the 
ciliary  body. 

It  is  curious  that  while  ghomas  arising  from  the  posterior 
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visual  part  of  the  epithelium  of  the  optic  cup  are,  though 
rare,  a  matter  of  constant  clinical  experience,  neoplasms  of 
the  ciliary  epithelium  are  so  very  seldom  observed. 
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Note. — The  writer  is  indebted  to  Mr.  Worth  for  permission 
to  publish  the  details  of  this  case.  He  had  anticipated  some 
discussion  on  the  nature  of  this  tumour  from  the  pathologists 
among  the  members  of  the  Ophthalmological  Society.  Failing 
this,  it  may  be  stated  that  the  history  of  the  case  and  the 
microscopical  appearances  of  the  section  support  the  view 
that  it  is  a  hyperplasia  of  the  unpigmented  layer  of  epithelium 
covering  the  ciliary  body.  The  mass  grows  into  the  ciliary 
body  in  much  the  same  way  that  the  epithelium  does  into 
the  mesoblast  to  form  the  primitive  lens.  This  explains  the 
fact  that  the  tumour  is  surrounded  on  only  three  sides  by 
pigment. 


3.  Some  fundus  druwiiujs  of  pup'dhvdema. 

By  Leslie  Paton. 

A  complp:te  series  of  coloiitx'd  drawings,  showing  the  develop- 
ment of  papilloedema  from  its  very  earliest  stages  to  its  fully 
established  condition,  was  shown  b\-  Mi'.  Patoii  l)v  means  of 
the  epidiascope. 
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The  President  said  it  was  well  to  be  reminded  of  the 
detailed  points  in  these  cases  in  connection  witli  papilloedema 
in  all  its  stages,  and  to  see  depicted  cases  from  their  commence- 
ment or  their  early  stage  to  the  ultimate  result.  A  point 
which  members  would  be  glad  of  enlightenment  upon,  if 
Mr.  Paton  could  give  it,  was  whether  a  decompression  opera- 
tion should,  in  the  interests  of  vision,  be  recommended. 
When  that  problem  came  before  him,  he  always  found  it 
difficult  of  solution.  If  one  waited  until  vision  began  to 
deteriorate,  it  seemed  that  the  subsidence  of  the  papilloedema 
would  be  accelerated,  but  he  thought  the  atrophy  might  be 
accelerated  in  the  nerve-fibres.  But  as  long  as  vision  was 
well  maintained,  and  the  arteries  were  showing  no  signs  of 
constriction,  could  one  recommend  an  operation  in  anticipation 
that  the  vision  might  fail  if  there  was  any  longer  delay  ? 
And  ojihthalmologists  were  always  faced  by  a  considerable 
number  of  cases  in  which,  in  spite  of  intense  oedema,  the 
condition  did  subside,  vision  was  unimpaired,  and  the  case 
which  was  thought  to  be  one  of  progressive  cerebral  tumour 
must  pass  into  some  different  category,  and  no  operation 
became  necessary  ;  moreover,  any  operation  for  decompres- 
sion would  have  been  undesirable. 

One  feature  in  papilloedema,  which  Mr.  Paton  did  not 
indicate  in  his  drawings  nor  allude  to,  was  the  exudation, 
which  the  speaker  was  accustomed  to  recognise  along  the 
perivascular  lymphatic  channels,  and  the  organisation  of 
that  exudate  into  the  well-known  white  lines  along  the 
attenuated  arteries  in  the  atrophic  stage. 

With  regard  to  the  question  of  the  macular  fan,  he  was 
under  the  impression  that  this  was  more  frequent  in  papill- 
oedema in  young  patients. 

Mr.  JoHNS(JN  Taylor  asked  whether  Mr.  Paton,  with  his 
unrivalled  experience  of  papilloedema,  could  diagnose,  straight 
oft",  a  case  of  pseudo-papillitis.  All  saw  cases  which  looked 
exactly  like  optic  neuritis.  There  were  no  haemorrhages  nor 
any  exudation  patches,  but  otherwise  the  appearance  was 
typical  of  that  seen  in  true  optic  neuritis.  He  had  been 
taught  by  his  revered  teacher,  Mr.  Nettleship,  that  one  could 
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only  detect  these  cases  satisfactorily  by  watching  their  course. 
He  would  be  glad  if  Mr.  Paton  could  say  what  was  the  exact 
pathological  condition  in  pseudo-optic  neuritis.  Why  was 
the  disc  in  that  condition  so  much  swollen  ?  Years  ago  he 
saw  a  case,  diagnosed  by  a  former  President  of  the  Society 
as  oj^tic  neuritis,  when  it  was  only  a  very  thin  lamellar  cataract. 

Mr.  Cyril  Walker  asked  whether  Mr.  Paton  saw  cases  in 
which  papilloedema  was  associated  Avith  myopia — a  matter 
which  was  conspicuously  alluded  to  years  ago  by  Dr.  Rayner 
Batten.  It  had  been  a  matter  of  surprise  to  the  s^jeaker, 
and  he  could  not  recall  having  seen  such  a  case. 

Mr.  G.  Maxted  asked  whether  Mr.  Paton  could  differentiate 
between  papilloedema  which  was  the  result  of  intracranial 
pressure  and  a  case  of  pure  inflammatory  optic  neuritis. 
Frequently  he  was  asked  by  colleagues  in  these  cases  which  of 
these  conditions  it  was  due  to,  and  he  sometimes  had  difficulty 
in  answering  the  question.  AVere  there  any  clinical  appear- 
ances which  would  help  one  to  decide  ? 

Mr.  Leslie  Paton,  in  reply,  said  he  could  not  attempt 
a  full  reply  to  all  the  points  raised,  otherwise  he  would  occupy 
the  whole  morning  session. 

In  answer  to  the  President,  the  settlement  of  whether  the 
case  should  or  should  not  be  operated  upon  must  ultimately 
rest  with  the  physician,  and  it  must  depend  on  other  signs 
than  the  papilloedema.  The  ophthalmic  surgeon  had  to  advise 
as  to  the  prospects  or  as  to  the  necessity  of  operation  in  order 
to  save  the  patient's  sight.  There  were  one  or  two  points 
of  importance  in  regard  to  tliat.  If  the  disc  in  a  particular 
case  had  begun  to  show  that  opalescence  which  was  associated 
with  a  slight  narrowing  of  the  calibre  of  llic  arteries,  one 
could  be  certain  that,  whether  operated  uj)on  or  not,  the  disc 
would  atrophy  anfl  bhiKhicss  would  resuH.  But  if  the  arteries 
were  of  good  calibic  \\r  bclicNcd  the  chiincc  of  saving  the 
sight  by  opcralion  was  good.  If  there  was  stip])ling  of  the 
surface  of  the  disc,  without  the  ojjalcscent  whiteness  he  had 
referred  to,  the  chances,  again,  might  be  fairly  good.  But 
when  the  hisl-iiiiiiicil  coiidiliDU  had  set  in.  the  ])ros])cc't  was 
bad. 


SOMK    KUNDl'S    DRAWINGS    OF    PAPILUKUIOMA.  107 

There  was  another  point  of  considerabk'  iinj)ortance  in 
regard  to  the  cases,  namely,  the  prognosis  in  regard  to  hfe 
after  operation,  once  the  atrophy  had  become  marked.  To 
get  a  good  result  from  operation  in  a  case  of  cerebral  tumour, 
it  was  very  desirable  to  operate  before  failure  of  sight  had 
commenced.  If  the  atrophic  stage  had  become  marked,  it 
seemed  as  if  the  contents  of  the  cranial  cavity  had  become 
congested,  and  if  one  suddenly  relieved  the  pressure  by  opera- 
tion, a  bad  vital  result  might  ensue,  i.  e.  a  bad  outlook  as 
regards  life. 

He  was  glad  to  hear  the  President  refer  to  the  white  lines. 
The  appearance  was  common,  and  he  regarded  it  as  one  of 
the  most  important  signs  of  consecutive  atrophy.  In  the 
last  drawing  shown,  moreover,  there  were  no  traces  whatever 
of  perivascular  infiltration  in  these  vessels,  there  were  no 
white  lines,  so  these  must  not  be  regarded  as  an  essential 
feature  of  consecutive  atrophy.  When  they  occur,  the  white 
lines  are  usually  restricted  to  the  vessels  on  the  disc  and  the 
immediate  neighbourhood,  and  there  are  no  signs  of  them 
further  out  in  the  retina. 

In  answer  to  Mr.  Johnson  Taylor,  as  to  the  distinction 
between  pseudo-papilloedema  and  true  papillaxlema,  he 
wished  he  could  make  the  distinction  off-hand.  On  Monday 
he  saw  again  a  case  he  had  seen  twelve  years  before  as  one 
of  cerebral  tumour.  On  the  former  date  he  was  in  Queen 
Square  Hospital  for  six  months  ;  he  had  violent  headaches, 
and,  as  it  was  then  called,  optic  neuritis,  and  during  the  six 
months  and  until  now  the  disc  appearances  had  not  changed. 
The  man  had  about  3  D.  of  astigmatism,  for  which  the 
speaker  gave  him  glasses.  When  seen  a  few  days  ago  the 
edges  of  the  disc  were  completely  blurred  all  the  way  round, 
and  he  had  to  admit  it  was  very  suspicious  of  jjapilloedema. 
The  man  said  his  headaches  were  absent  for  five  years.  At 
about  that  date  the  man  lost  his  glasses,  and  did  not  bother 
to  have  them  replaced,  and  when  he  carne  last  week  he  had 
a  very  violent  headache.  The  disc  appearances  were  abso- 
lutely the  same  as  he  had  described  them  twelve  years  ago. 
He  could  not  say  even  now  that  the  man  had  not  got  true 
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papilloedema.  At  St.  Mary's  Hospital  a  case  was  admitted, 
under  Dr.  Wilfred  Harris,  and  when  the  latter  asked  the 
speaker  to  see  it,  he  said,  "I  don't  know  about  this  case;  I 
have  had  it  in  two  months,  and  if  it  had  not  been  for  the 
optic  neuritis  I  should  have  regarded  it  as  a  functional  case." 
He  had  a  high  degree  of  hypermetropia,  and  it  was  the  most 
beautiful  case  of  pseudo-papilloedema  he.  the  speaker,  had 
ever  seen.  Dr.  Harris  was  quite  right  in  his  view  ;  it  was 
functional.  Another  case  was  seen  at  the  National  Hospital, 
and  he  asked  some  half-dozen  colleagues  to  see  it.  None 
could  be  quite  sure  whether  or  not  there  was  papilloedema. 
There  was  a  httle  blurring  of  the  discs,  but  very  little  swelhng, 
and  the  appearance  remained  unchanged  for  two  years. 
Ultimately  the  man  died  from  a  large  cerebral  tumour,  so 
the  condition  in  this  case  was  a  true  papilloedema.  Some 
showed  definite  differences  between  the  upper  and  the  lower 
edge  of  the  disc  and  the  extra-macular  region.  But  in  the 
normal  disc  there  could  be  a  difference  of  a  dioptre  between 
the  upper  edge  of  the  disc  and  the  extra-macular  region. 

He  was  somewhat  at  a  loss  to  know  how  the  question  in 
regard  to  myopia  had  come  to  be  beheved,  i.  e.  that  myopic 
people  did  not  have  papilloedema.  Possibly  one  explanation 
was  that  there  might  be  nuich  oedema  in  a  myopic  disc  without 
much  swelling.  He  had  seen  papilloedema  of  5  D.  and  it 
had  a  good  high  myopic  crescent.  It  commenced  with 
hyperamia  of  the  central  part  of  the  disc,  and  in  that  case 
considerable  oedema  developed  before  there  was  any  swelling. 
He  was  able  to  demonstrate  to  his  class  at  Queen  Square 
Hospital  a  case  of  myopia  of  15  D.  in  one  eye,  32  D.  in  the 
other,  in  which  there  was  swelling  of  the  di.sc.  He,  Mr.  Paton, 
had  entered  into  the  question  at  some  length  in  a  paper.  There 
was  no  reason  why  myopes  should  not  have  ])a])illocdema  ; 
they  got  it  quite  as  markedly  as  did  other  })eople. 
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PLATE    IV. 

Illustrates  Dr.  Rajner  D.  Batten's  paper  on  Symmetrical 
Destruction  or  Absence  of  Retina  in  Macular  Region. 
?  Correlated  to  the  Maculo-cerebral  Degeneration  of 
Adolescence  and  Infancy  (p.  109). 
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4.  Si/mmetrical  defitniclioti  or  absence  of  retina  in  macular 
region.  ?  Correlated  to  the  maculo-cerehral  degeneration  of 
adolescence  and  infancy. 

By  Rayner  D.  Battex. 

(With  Plate  IV.) 

A.  F — ,  set.  67  years.  V:  R.  -/y,  <  J.  12,  not  improved 
by  lens.  L.  g^,  <  J.  12.  not  improved  by  lens.  Pupils 
equal,  active ;  t.n. 

In  the  two  eyes  there  are  symmetrical  patches  occupying 
nearly  the  whole  of  the  macular  area  two  to  three  times  the 
size  of  the  O.D.  with  apparently  complete  absence  of  retina. 
The  margins  of  the  area  are  clearly  defined  and  dotted  over 
with  fine  retinal  pigment  dots  of  a  dark-brown  colour  (not 
black). 

Thin  choroid  covers  the  floor  of  the  area  and  numerous 
choroidal  vessels  cross  it.  There  are  no  retinal  vessels  or 
other  evidences  of  retina  over  the  area. 

The  appearance  suggests  absence  of  retina  over  the  area. 
The  brown  pigment  spots  I  regard  as  typical  of  retinal  as 
opposed  to  choroidal  degeneration.  Both  O.Ds.  are  irregular 
in  outline  with  a  bulge  towards  the  macula.  This  area  is 
paler  than  the  rest  of  the  O.D.;  ?  atrophy  of  papillo-macular 
fibres. 

History. — The  patient  is  the  fourteenth  child  in  a  family  of 
sixteen  ;   the  others  are  believed  to  have  good  sight. 

She  is  married.  First  child  born  dead ;  two  miscarriages. 
Five  children  healthy  to  adult  age. 

Patient  had  severe  epistaxis  twenty-seven  years  ago,  and 
again  in  March,  1921.  Speech  became  affected  October,  1921. 
Her  vision  has  been  poor  for  reading  for  the  last  five  years. 
Memory  poor. 

She  was  referred  to  Dr.  Felling,  who  reports  her  symptoms 
suggest  an  early  stage  of  bulbar  paralysis  or  so-called  pseudo- 
bulbar palsy  from  bilateral  cerebral  degeneration  of  muscular 
origin. 
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No  absolutely  definite  signs  in  central  nervous  system 
found. 

Re-examined  in  March,  1922,  condition  slightly  worse. 
Very  emotional.     Extensor  plantar  response  on  the  left  side. 


5.  Congenital  pig^nrntar//  plaques:  {moles)  of  retina  {re-shmvn). 
By  Rayxer  D.  Battex. 

Alice  E — ,  set.  40  years. 

The  case  was  originally  shown  at  a  meeting  of  this  Society 
in  1893,  and  description  and  report  of  the  case  can  be  found 
in  vol.  xiv  of  the  Transactions,  together  with  a  drawing  by 
Mr.  Holmes  Spicer. 

There  is  but  Httle  change  in  the  condition  of  the  plaques 
or  fundus,  but  the  central  cups  have  enlarged  and  the  oederaia 
round  the  O.D.  has  disappeared. 

Her  refraction  has  changed  from  simple  hypermetropia  to 
one  of  hypermetropic  astigmatism. 

In  1893  R.  +  2-5  sph.  =  f ,  L.  +  2*5  sph.  =  | ;   in    1922 
165°  150° 

R.  +  3  cyl.  /  =  I,  L.  +  2.5  cyl.  X"  =  f  • 

She  had  what  appeared  to  be  rheumatic  nodules  on  her 
head  as  a  child.  These  appear  now  to  have  become  ossified. 
She  has  had  excision  of  the  pelvic  colon  for  carcinoma.  She 
has  had  severe  headaches  all  her  life. 
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VI.  INTRAOCULAR  TENSION. 

1.  A  suggestion  for  the  management  of  the  conjunctival  flap  in 
the  trephining,  etc.,  operations  for  glaucoma. 

By  S.  Johnson  Taylor. 

I  HAVE  considerable  diffidence  in  bringing  this  before  the 
Society — in  the  first  place  on  account  of  its  simplicity,  and  in 
the  next  because,  though  unknown  to  me,  as  there  is  nothing 
new  under  the  sun,  it  has  very  likely  occurred  to  and  been 
used  by  others. 

Col.  Elliot  insists  upon  a  large  conjunctival  flap  in  the 
operation  he  mainly  devised,  and  let  me  for  a  moment  here 
turn  aside  to  say  how  deeply  indebted  to  him  and  some  others, 
e.g.  Herbert  and  Lagrange,  we  are  for  these  latter-day  methods 
of  deaUng  with  chronic  glaucoma.  I  lay  emphasis  upon  chronic 
glaucoma,  because,  though  I  am  well  aware  that  the  trephining, 
etc.,  operations  are  used  by  some  surgeons  in  acute  and 
subacute  glaucoma,  I  still  prefer  and  practise  iridectomy  in 
those  conditions  which,  in  the  vast  majority  of  cases  done 
under  deep  local  anaesthesia,  as  devised,  I  believe,  by  George 
Pooley  and  myself,  is  immediately  and  permanently  satis- 
factory, and  does  not  leave  a  fistulous  communication  with  the 
interior  of  the  globe  which  may  in  future  years  possibly  lead 
to  infection  and  trouble.  I  am  well  aware  that  there  are 
some  advantages  in  treating  acute  and  subacute  cases  by 
trephining,  etc.  I  will  not  enumerate  nor  mention  them, 
as  they  are  well  known  and  sufficiently  obvious,  but  the 
disadvantage  I  have  mentioned  outweighs  in  my  opinion  the 
advantages. 

But  that  was  a  digression — now  for  the  fact  itself.  We  have 
dissected  up  our  large  conjunctival  flap,  we  must  take  care 
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not  to  buttonhole  or  tear  it  away  at  its  base — a  risk  we  run 
if  we  draw  it  forwards  at  a  right  angle  to  the  eye  with  a  pair 
of  forceps,  however  gently,  and  however  smooth  the  instru- 
ment ;  if.  on  the  other  hand,  we  turn  it  down  on  the  cornea 
and  keep  it  fixed  in  that  position  by  a  spatula,  etc.,  we  cannot 
well  see  the  pupil  and  iris  at  the  upper  part,  nor  readily  note 
the  change  in  shape  and  position  of  the  pupil  directly  the 
trephine  has  opened  the  anterior  chamber — a  very  valuable 
danger-signal. 

It  occurred  to  me  last  year  that  all  these  little  difficulties 
and  risks  could  be  overcome  if  we  could  roll  up  the  flap  from 
apex  to  base  on  some  sort  of  probe,  and,  making  the  attempt 
with  an  ordinary  wooden  match,  whittled  down  to  the  size 
of  a  fine  probe,  I  found  it  succeeded  admirably,  not  only 
keeping  the  base  of  the  flap  well  out  of  the  way  of  the  trephine 
and  permitting  a  good  view  of  any  change  in  the  shape 
and  upward  movement  of  the  pupil  when  the  anterior  chamber 
is  opened,  but  the  base  is  so  broad  that  the  method  ensures 
quite  a  strong  and  secure  fixation  of  the  eye  without  any 
risk  of  tearing.  This  will,  perhaps,  be  especially  appreciated 
in  the  performance  of  Ridley's  "  trench  "  operation,  in  which 
it  is  difficult  to  obtain  satisfactory  fixation  of  the  globe  with 
forceps  during  the  scratching  through  of  the  sclero-cornea. 

I  have  never  used  anything  but  an  ordinary  Bryant  &  May's 
wooden  match,  the  head  of  which  is  decapitated  and  about 
half  of  the  remainder  whittled  down  to  the  diameter  of  a 
rather  fine  probe.  The  other  half,  square  in  shape,  offers  a 
good  grasp  to  the  finger  and  thumb  of  the  left  hand,  and  can 
easily  be  rotated  thereby  and  so  held.  When  operating  on  a 
right  eye,  I  cut  the  handle  part  of  the  match  a  Uttle  shorter, 
as  there  is  less  room  to  work  in  on  account  of  the  nose  looming 
largely,  and  I  get  the  patient  to  look  rather  to  the  riglit. 
I  practically  do  all  my  operations  without  assistance,  but  it 
would  be  quite  easy,  in  the  case  of  a  right  eye,  to  have  the 
handle  of  the  probe  outwards  and  held  by  an  assistant  or 
by  the  operator's  right  liaiul.  The  match  is  lioiled  until  it 
sinks,  which  renders  it  above  snspii  ion  from  an  ase])tic  point 
of  view.     1  have  used  this  method  a  good  many  times  and 
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have  had  no  trouble  with  it  in  any  way  ;  the  flap  rolls  up 
quite  easily  to  its  base,  and  can  be  tightened  or  loosened 
as  required  by  the  least  rotation  of  the  handle  part  of  the 
match.  I  recently  did  Ridley's  trench  operation  with  quite 
satisfactory  results,  but  I  am  sure  it  would  have  been  much 
more  difficult  to  fix  the  globe  in  the  lateral  scratching  through 
of  the  sclero-cornea  if  I  had  not  used  this  rolled-up-flap  method 
to  steady  the  eye.  As  Mr.  Ridley  has  quite  candidly  pointed 
out,  his  "  trench  "  operation,  though  it  does  not  leave  a 
conjunctival  bleb,  with   possibility  of  infection  thereof  later 

Fkj.  -2. 


1.  Conjunctival  flap  dissected  up  and  tui-ned  down  on  the  cornea. 

2.  Probe  applied  to  apex  of  flap  before  rolling  it  up  thereon. 

3.  Flap  rolled  up  on  wooden  i^robe  from  apex  to  base,  thus 
fixing  it  and  using  it  as  a  means  of  fixation,  whilst  keeping  its 
base  out  of  harm's  way  and  permitting  a  good  view  of  the 
piipil,  etc. 

on,  takes  longer  to  perform  than  the  trephining  method;  it 
certainly  took  me  much  longer,  though  I  was  not  afraid  to 
use  a  good  deal  of  pressure  when  scratching  through  with 
the  turned-up  point  of  a  sharp  scalpel. 

Mr.  Malcolm  Hepburn  said  the  only  point  he  would  like 
to  emphasise  was  the  following.  Anything  which  would 
ensure  the  stability  and  the  firmness  of  the  conjunctival  flap 
was  very  much  to  be  desired.  The  method  described  prevented 
all  the  tearing  which  was  likely  to  ensue  from  taking  hold  of 
the  flap  by  means  of  forceps.     He  had  always  felt  that  in 

vol.  xlti.  8 
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dealing  with  the  flap  the  use  of  anything  hke  toothed  forceps 
was  very  dangerous,  and  there  was  therefore  much  to  be 
commended  in  the  method  just  shown  by  Mr.  Johnson  Taylor. 
He  was  now  more  con^inced  than  ever  that  the  important 
matter  in  trephining  was  to  pay  attention  to  the  flap.  If  that 
were  done  carefully,  so  that  there  was  no  tearing  or  button- 
holing, then  the  results  were  far  superior  to  those  from  any 
other  operation. 

The  President  said  operators  had  felt  anxiety  about 
buttonholing  the  flap,  or  lacerating  it  by  traction.  He  had 
tried  to  provide  himself  with  a  retractor  for  holding  the  flap 
downward  and  protecting  its  root  from  the  anterior  lip  of 
the  trejjhine  ;  but  it  was  difficult  to  do  that  with  success. 
The  instrument  made  was  of  a  somewhat  clumsier  model 
than  he  had  intended. 

Mr.  Traquair  said  that  if  the  operator  injected  a  few 
drops  of  novocaine  solution  beneath  the  flap  which  was  to 
be  made,  the  area  became  oedematous,  so  that  one  could 
grasp  with  forceps  the  swollen  sub-conjunctival  tissue  at 
the  top  of  the  flap,  and  exert  traction  by  a  large  number  of 
connections  without  directly  pulhng  on  the  conjunctival 
membrane  itself.  That  largely  obviated  the  danger  of 
tearing. 

Mr.  Griffiths  agreed  that  Mr.  Johnson  Taylor's  method 
got  over  a  difficulty,  but  it  could  be  got  over  better  by  turning 
the  conjunctiva  up  from  the  cornea,  instead  of  turning  the 
flap  down.  One  separated  the  conjunctiva  from  the  cornea 
and  allowed  it  to  retract,  lea\'ing  a  clear  fleld  of  view  for  the 
operation,  afterwards  fixing  it  down  with  a  stitch.  He 
discussed  that  method  soon  after  the  war  ended,  but  he  did 
not  try  it  until  two  years  ago.  AVhen  in  Italy  he  called 
upon  Prof.  Volero.  of  Florence,  who  told  Mm  he  had 
used  the  method  for  several  years,  and  showed  him  the 
technique.  He  had  feared  there  might  be  leakage,  but  it 
did  not  occur.  Perhaps  members  would  like  to  try  the 
method. 

Mr.  Leslie  Paton  said  he  had  used  once  only  the  ])rocedure 
just  described  by  Mr.  Griffiths,  in  which  he  had  button-holed 
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the  flap.  It  was  said  that  when  buttoii-hohug  had  occurred, 
one  should  afterwards  make  the  trephine  hole  away  from  the 
button-hole.  He  concluded  that  instead  of  trying  a  fresh 
trephine  hole  it  was  better  to  convert  the  case  into  von  Mende's 
operation,  cutting  away  down  to  the  side,  a  httle  inside  the 
button-hole,  and  then  sewing  the  flap  down.  The  case  in 
which  he  did  that  turned  out  as  w^ell  as  any  case  after 
trephining. 

Mr.  Harrison  Butler  said  that  he  held  the  flap  with  a 
pair  of  straight  iris  forceps  without  damaging  it.  After 
incising  the  conjunctiva  he  picked  up  the  anterior  fibres  of 
the  capsule  of  Tenon  and  held  on  to  this  structure  with  the 
forceps.  They  did  no  damage  and  were  more  convenient 
than  other  methods  of  retracting  the  flap,  which  in  some 
cases  were  more  liable  to  bruise  the  flap  than  the  forceps. 
At  one  time  he  had  difficulty  in  sphtting  the  cornea,  but  he 
foimd  that  if  the  conjunctiva  were  gently  stroked  with  a 
Landolt's  scalpel,  not  in  the  exact  line  of  cleavage — the  crack 
he  would  call  it — but  just  anterior  to  it,  more  towards  the 
cornea,  then  the  flap  turned  back  with  ease.  It  was  only  a 
question  of  about  half  a  millimetre,  which  made  all  the 
difference.  If  one  cut  exactly  in  the  crack,  one  seemed  to 
come  on  to  fibrous  tissue  and  progress  was  slow.  He  had 
demonstrated  this  to  Mr.  Stack. 

Mr.  Stack  :   I  can  bear  out  all  that  Mr.  Butler  says. 

Mr.  Johnson  Taylor,  in  reply,  said  he  was  satisfied  with 
the  method  as  he  had  devised  it.  It  gave  good  fixation, 
protected  the  base  of  the  flap,  and  gave  a  perfect  view  of 
the  iris  and  pupil. 


2.  Some  observations  on  the  intra-ocidar  tension  in  cases  of 
thrombosis  of  the  retinal  veins. 

By  R.  Foster  Moore. 

The  following  observations  constitute  a  part  of  a  general 
investigation  of  thrombosis  of  the  retinal  veins  which  was 
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commenced  in   1913  under  the  segis  of  the  Lang  Research 
Scholarship  at  Moorfields. 

This  investigation  is  now  complete,  and  I  hope  to  publish 
it  in  full  at  a  later  date. 

Sixty-two  patients  were  examined  during  that  year,  and, 
as  far  as  possible,  they  have  been  kept  under  observation 
until  now,  or  till  the  time  of  their  death. 

The  present  communication  deals  with  only  37  of  this 
number  upon  whom  tonometric  observations  were  carried 
out,  and  of  them  18  were  suffering  from  thrombosis  of  the 
central  vein  itself,  and  19  were  cases  of  tributary  thrombosis. 

The  intra-ocular  tension  was  taken  with  Schiotz's  tonometer 
under  cocaine  anaesthesia.  I  had  previously  shown  that  the 
reading  can  be  taken  before  the  cocaine  itself  has  any  effect 
on  the  tension,  and  that  :n  this  respect  holocaine  has  no 
advantage  over  cocaine  {Boij.  Land.  Ophth.  Hasp.  Reports, 
1915,  XX,  109). 

It  is  clearly  desirable  that  cases  in  which  the  central  vein 
itself  is  thrombosed  should  be  considered  separately  from 
those  in  which  a  tributary  alone  is  involved,  and  so  they 
have  been  arranged  in  separate  tables ;  cases  in  which  glaucoma 
ensued  have  been  collected  into  a  third  table. 

These  tables  show  the  tension  of  the  affected  eye  in  the 
first  column,  of  the  unaffected  eye  in  the  second  column,  and 
in  the  third  is  given  the  length  of  time  from  the  onset  of  the 
thrombosis,  and  the  intervals  between  the  successive  readings. 

Thrombosis  of  the  central  vein. — Having  regard  to  the  rather 
frequent  development  of  glaucoma  in  cases  of  thrombosis  of 
the  central  vein,  one  was  a  little  inclined  to  assume  that  the 
intra-ocular  tension  of  those  eyes  in  which  thrombosis  occurred, 
but  which  did  not  develop  glaucoma,  would  be  greater  than 
that  of  the  unaffected  eyes,  and  it  was  therefore  surprising  to 
find  that  the  tension  was  persistently  less  than  the  sound 
eye  in  the  majority  of  cases.  Thus,  excluding  those  cases  in 
which  glaucoma  ultimately  developed,  there  were  12  cases 
on.  which  periodical  readings  were  made,  and,  taking  them 
all  together,  the  average  tension  for  all  the  affected  eyes  was 
17" 25,  and  that  of  the  unaffected  eyes  was  21  "2,  a  difference 
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of  18  per  cent.,  or,  if  the  last  case  to  which  I  shall  refer  later 
be  omitted,  the  relative  tensions  are  15*7  in  the  affected  eye 
and  21  "3  in  the  unaffected,  a  difference  of  35*6  per  cent. 

In  the  accompanying  table  the  uniformity  with  which  the 
difference  between  the  two  eyes  was  maintained  over  long 
periods  will  be  seen  (Table  I). 

This  difference  does  not  represent  a  very  large  reading  on 
the  Schiotz  scale,  and  it  has  been  shown  by  Priestley  Smith 
that  unless  attention  be  paid  to  details  of  technique  in  the 
use  of  the  tonometer,  faulty  readings  are  easily  obtained,  to 
the  accuracy  of  which  statement  I  can  testify.  Had  these 
figures  therefore  been  variable,  or  wanting  in  consistency, 
such  as  might  possibly  be  attributed  to  faulty  technique  or 
personal  error,  one  would  have  felt  no  confidence  in  attributing 
any  particular  importance  to  them. 

It  will  be  noticed  that  the  readings  were  almost  without 
exception  not  only  less  in  the  affected  eye,  but  were  approxi- 
mately less  by  the  same  amount  at  the  different  times.  There 
are  two  readings  only  where  this  is  reversed.  In  the  last  case 
the  tension  of  the  affected  eye  was  uniformly  greater  than  the 
sound  eye  at  each  reading. 

Ha\'ing  regard  to  the  almost  uniformly  lowered  tension  in 
the  case  of  central  vein  thrombosis,  it  is  of  interest  to  compare 
the  tension  of  cases  in  which  a  tributary  only  of  the  vein 
became  thrombosed. 

Observations  were  carried  out  on  19  such  patients,  and 
the  detailed  results  with  the  intervals  between  the  readings 
are  included  in  Table  II. 

An  analysis  of  these  patients  shows  how  consistent  are  the 
readings  obtained  :  all  the  readings,  as  in  Table  I,  were  made 
independently,  and  without  reference  to  previous  readings.  I 
may  here  state  my  confidence  in  Schiotz's  tonometer,  and 
without  prejudice  as  to  the  value  of  the  readings  as  expressing 
actually  mm.  of  Hg.,  a  point  which  Priestley  Smith  has 
worked  out  with  characteristic  skill  and  care,  I  am  confident 
that  for  relative  readings  the  instrument  is  one  of  great 
accuracy  and  delicacy. 

The  readings  show  that  with  one  or  two  individual  excep- 
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Table  I. — Cases  of  Thrombosis  of  the  Central  Retinal  Vein,  to 
show  the  Intra-ocular  Tension  in  the  Affected  and  in  the 
Unaffected  Eye. 

The  figiires  are  in  mm.  of  Hg.  according  to  the  Schiotz  scale. 
In  the  last  column  is  given  the  interval  between  the  onset  of  symptoms 
and  the  first  reading  and  the  intervals  between  the  successive  readings. 


Charles  Foulger 


Jesse  Gould 


Seely  Davenpoi't 


Elizabeth  Holmes 


Isabel  Merriman 


Affected  eye. 


Unaffected  eye. 


16 

15 

15 

lo'o 

18 

13 

13 

17 
14 
17 

17 

17 
17 
16 

17 

17-5 

17 

12 


22 
22 
24. 
19 
31 
23 
18 

17-1 

16 

19 

18 

32 
32 

27 

22 
25 

17 

15 


Betsy  Eeuben 

17-5 

17-5 

5  months. 

12 

14 

14  weeks. 

14 

14 

19  months. 

Jane  Couch 

17 

19 

2  months. 

15 

19 

2 

15 

21 

2 

Elizabeth  Carter     . 

15 

— 

1  month. 

John  Hancock 

10 

13 

2  months. 

11 

15 

1  month. 

Robert  Cole    . 

13 

12 

9  years. 

Fiancis  Malivari     . 

22     • 

22 

Some  yeai'S. 

Albert  Young 

21 

36 

2  months. 

17 

28 

1  month. 

15 

32 

2  montlis. 

Annie  Herry    . 

25 

18 

6  months. 

27 

22 

•> 

33 

25 

3       ',', 

22 

19 

5       „ 

23 

18 

7       „ 

25 

18 

•i 

Interval  between  the 
readings.  . 


4  months. 
3  weeks. 

5  „ 

3  months. 
2       „ 

7  Aveeks. 
17  months. 

6  weeks. 

1  month. 

2  months. 
2 

6  months. 

4  weeks. 

8  „ 

2  weeks. 

3  „ 

3  s  months. 
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tions    there    is  no  essential  dili'erence  in  the  tension  of  the 
two  eyes  in  this  group  of  cases  (Table  II). 

If  one  takes  an  average  of  all  the  readings  for  the  two  eyes, 
the  tension  of  the  aflEected  eye  is  15'3,  and  that  of  the  un- 
unali'ected  eye  15'0,  i.  e.  the  affected  eye  has  a  tension  of, 
roughly,  2  per  cent,  greater  than  the  unaffected. 

This  is  perhaps  a  rather  gross  way  of  looking  at  the  matter 
were  it  not  for  the  consistency  of  the  readings  in  the  individual 
cases. 

It  becomes  clear,  then,  that  in  cases  of  thrombosis  of  the 
central  retinal  vein  the  tension  of  the  affected  eye  is  18  per 
cent,  less  than  in  the  sound  eye  (or  if  the  last  case  be  excluded 
it  is  35"6  per  cent,  less),  but  in  cases  in  which  a  tributary 
only  is  involved  there  is  no  essential  difference  beween  the 
two  eyes:  the  affected  eye,  in  fact,  has  a  tension  which  is 
2  per  cent,  greater  than  the  sound  eye. 

It  is  well  known  that  a  characteristic  form  of  acute  glaucoma 
follows  thrombosis  of  the  retinal  veins  in  a  certain  proportion 
of  cases. 

Of  the  present  series  there  were  18  cases  of  central  vein 
thrombosis  upon  whom  tonometric  observations  were  carried 
out,  and  of  them  5  subsequently  developed  glaucoma  (Table 
III).  These  have  been  collected  into  a  separate  table.  In  no 
case  did  glaucoma  follow  thrombosis  of  a  tributary. 

One  wondered  whether  it  would  be  found  that  those  eyes 
which  ultimately  became  the  subject  of  glaucoma  would 
perhaps  from  the  first  show  a  tension  which  was  greater  than 
the  sound  eye,  or,  failing  this,  whether  the  tonometer  would 
show  that  the  tension  of  the  affected  eye  increased  beyond 
that  of  the  sound  eye,  before  there  were  any  subjective 
symptoms  or  other  clinical  signs  of  the  onset  of  glaucoma. 

On  looking  through  these  cases  it  will  be  seen  that  in  Case  5 
the  other  eye  was  previously  the  subject  of  glaucoma,  and  in 
Case  3  there  was  a  single  reading  only,  which  showed, 
however,  that  the  affected  eye  was  lower  in  tension  than  the 
sound  eye  at  this  date. 

In  Case  2,  however,  three  weeks  after  onset,  the  affected 
eye  was  equal  in  tension  to  the  sound  eye,  instead  of  being 
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Table  II. — Cases  of  Thrombosis  of  a  Tributary  of  the  Retinal 
Vein,  to  shotv  the  Intra-ocular  Tension  in  the  Affected  and 
in  the  Unaffected  Eye. 

The  figvires  are  in  mm.  of  Hif.  according  to  the  Schiotz  scale. 
In  the  last  column  is  given  the  interval  between  the  onset  of  symptoms 
and  the  first  reading  and  the  intervals  between  the  successive  readinsrs. 


Interval  between  the 

Name. 

Affected  eye. 

Unaffected  eye. 

readings. 

William  Garrett     . 

19 

19 

12  months. 

22 

22 

1  month. 

21 

23 

2  months. 

17 

13 

2       „ 

16 

17 

8  years. 

Alfred  Keeling 

1.3 

13 

2  weeks. 

18 

18 

4  months. 

14 

12 

3 

12-5 

14 

IH       „ 

—  Albinson     . 

13 

13 

7  years. 

Louisa  Field    . 

14 

17 

16  months. 

17-5 

17-5 

1  week. 

1.5 

13 

4  weeks. 

18 

18 

8      ,, 

Elizabeth—    . 

13 

14 

3  months. 

Charlotte  Wall 

13 

15 

1  month. 

15 

18 

6  weeks. 

15 

21 

4      „ 

Sarah  Harris  . 

16 

16 

3  weeks. 

15 

15 

4      „ 

Emma  Rayment 

13 

13 

7  months. 

18 

18 

6  weeks. 

12 

11 

8  months. 

William  Foxlow 

13 

13 

17  years. 

Ellen  Warner 

15 

15 

— 

Charles  Swan  . 

13 

15 

1  week. 

12 

15 

4  weeks. 

13 

15 

1  week. 

14 

17 

1      „ 

12 

15 

2  weeks. 

12 

13 

15  months. 

Alice  Heffer     . 

19 

19 

6       ,. 

Richard  Stephings . 

7-5 

12 

— 

Charles  Sotliern 

13 

11 

12  months. 

Frances  Morris 

15 

15 

1  niMuth. 

13 

13 

1 

Caroline  Mansfield 

15 

15 

;•!  months. 

15 

15  5 

''> 

1 4-5 

145 

3 

15 

15 

4       ,. 

Mary  Reynolds 

S 

6-5 

5  weeks. 

12 

8 

2  months. 

11 

7 

•) 

12 

12 

7  years. 

Louis  Woolfsohn 

25 

15 

4  years. 

William  Waghorn  . 

3f) 

22 

19  months. 

M2 

18 

1  month. 
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Table  III. — Cases  of  Thrombosis  of  the  Central  Retinal  Vein 
in  u'hich  Glaucoma  ensued. 


Name. 

Affected  eye. 

1 
Unaffected  eye. 

Interval  between  the 

22 

readings. 

Elizabeth  Valentine 

1() 

3  weeks. 

i:> 

22-5 

1  month. 

45 

17 

3  weeks. 

37 

15 

1  week. 

38 

— 

1       „ 

55 

— 

2  weeks. 

6(5 

— 

2 

59 

— 

3      ", 

60 

17 

3       „ 

James  Popkin 

24 

24 

3  weeks. 

33 

25 

2      „ 

George  Neate 

22 

31 

5  weeks. 

'J'homas  Grainger    . 

20 

17 

9  weeks. 

22 

17 

2  months. 

22 

13 

1  month. 

55 

12 

11  weeks. 

5.5 

15 

3  weeks. 

47 

15 

4      „ 

John  Potter    . 

52 

22 



52 

40 

— 

55 

22 

11  months. 

55 

32 

10       „ 

140 

100 

5  years. 

less  than  it  as  is  usual,  and  two  weeks  later  it  was  markedly 
greater  than  the  sound  eye,  though  there  was  as  yet  no  other 
indication  of  glaucoma. 

In  Case  1  it  will  be  seen  that  in  the  earliest  stage  the  affected 
eye  was  softer  than  the  sound  eye,  but  that  its  tension  was 
increased  before  there  were  any  other  indications  of  the  onset 
of  glaucoma  ;  and  in  Case  4  the  tension  was  increased  above 
the  sound  eye  from  the  first. 

It  is  obvious  that  these  cases  are  insufficient  in  number  to 
formulate  any  dogmatic  statement  upon  them,  but,  having 
regard  to  the  uniformity  with  which  the  intra-ocular  tension 
is  reduced  in  central  vein  thrombosis,  T  think  it  may  be  said 
that- in  cases  of  this  occurrence  the  presence  of  an  intra-ocular 
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tension  which  is  equal  to  or  greater  than  the  sound  eye  at 
any  stage  should  lead  one  to  fear  the  onset  of  glaucoma. 

This  appears  to  me  to  be  a  point  which  is  worth  further 
inquiry,  so  that  a  definite  conclusion  with  regard  to  it  may 
be  arrived  at. 

The  last  case  in  Table  I  needs  special  mention  in  this  connec- 
tion, for,  as  it  will  be  seen,  the  tension  of  the  aiiected  eye 
was  persistently  greater  than  in  the  sound  eye  for  27  months 
for  certain  ;  nevertheless,  there  were  no  signs  of  glaucoma  at 
the  end  of  eight  years. 

Relation  of  the  intra-ocular  tension  to  ike  general  systolic  blood- 
pressure. — In  a  previous  paper  {Roi/.  Lond.  Ophth.  Hosp. 
Reports,  1915,  xx,  115)  I  have  shown  reason  to  believe 
that  the  pressure  in  vessels  of  the  size  of  the  retinal  and 
choroidal  arteries  does  not  vary,  as  between  indi\nduals,  with 
the  general  blood-pressure,  but  that  indeed  with  a  high  pressure 
in  the  brachial  artery,  the  pressure  in  vessels  of  the  size  of 
the  retinal  arteries  is  often — perhaps  always — less  than  the 
normal,  and  at  the  same  time  I  showed  that  the  intra-ocular 
tension  did  not  vary  with  the  general  blood-pressure — that 
indeed  a  high  or  very  high  systemic  blood-pressure  was  not 
associated  with  an  intra-ocular  pressure  which  was  at  all 
raised. 

For  this  last  jjurpose  a  group  of  97  patients  were  first 
divided  into  those  with  a  blood-pressure  which  was  less  than 
180  mm.  and  those  whose  pressure  was  greater  than  180  mm., 
and  the  intra-ocular  tension  of  the  two  groups  was  compared. 

Afterwards,  using  the  same  97  patients,  they  were  divided 
into  those  whose  pressure  was  less  than  160  mm.  and  those 
whose  pressure  was  greater  than  220  mm.,  those  with  pressures 
between  these  figures  now  being  omitted  from  consideration. 

A  precisely  similar  investigation  was  carried  out  on  the 
present  smaller  groups  of  patients.  32  in  number. 

The  former  table  and  the  present  one  are  put  together  in 
Table  IV.  Of  the  ])resent  cases  the  intra-dcular  tension  of  the 
sound  eye  only  was  taken. 

It  will  be  seen  that  in  the  ])revious  investigation  the  intra- 
ocular tension  of  those  with  a  hlood-pressure  of  greater  than 


INTRA-OCULAR   TENSION    IN    CASES    OF   THRfJMliOSlS.       123 

Table  IV. — A  Table  to  show  the  Relation  between  the  General 
Systolic  Blood-Pressure  and  the  Intra-ocular  Tension. 

The  table  comprises  thirty-four  patients  in  whom  the  necessary 
observations  were  available. 

The  blood-pressure  and  the  intra-ocular  tension  represent  in  most 
cases  the  averaii:e  of  a  number  of  readings. 

In  (i)  the  patients  are  divided  into  two  groups — those  whose  blood- 
pressure  was  gi-eater  than  180  and  those  in  whom  it  Avas  less  than  ISO. 

In  (ii),  in  order  to  draAv  a  sharper  distinction,  the  same  patients  are 
divided  into  those  whose  blood-pressure  was  greater  than  220  and  those 
in  whom  it  was  less  than  160,  those  with  intermediate  pi-essures  being 
exchided. 


(i)  Blood-pressure  <  180  mm. 

Blood-pressure  >  180  mm. 

(ii)  Blood-pressure  <  160  mm. 

Blood-pressure  >  220  mm. 


Number 

of 
patients. 


18 
14 
11 

7 


Averaee 
blood- 
pressure. 


157 
220 
148 
244 


Average 
intra-         Difference  in  intra- 
oeiiJ&r  ocular  tension. 

tension. 


19 

18  I  Less  by  1  mm. 

18  ■  — 

16       Less  by  2  mm. 


A  similar  table  to  the  above  published  in  the  Royal  London  Ophthalmic 
Hospital  Reports,  1915,  xx,  i,  p.  115  : 


(i)  Blood-pressure  <  180mm. 

Blood-pressiu'e  >  180  mm. 

(ii)  Blood-pressure  <  160mm. 

Blood-pressure  >  220  mm. 


48 

143 

14-8 

49 

221 

161 

37 

138 

14-3 

26 

244 

15-3 

Greater  by  1'3  mm. 
Greater  by  1  mm. 


220  mm.  was  1  mm.  greater  than  those  whose  blood-pressure 
was  less  than  160  mm.  In  the  present  smaller  group  the 
intra-ocular  tension  of  those  with  a  blood-pressure  of  greater 
than  220  mm.  was  2  mm.  less  than  those  with  a  blood-pressure 
which  was  less  than  160  mm. 

It  may,  I  think,  be  confidently  asserted  that  whilst  no 
doubt  the  intra-ocular  tension  varies  directly  with  the  pressure 
in  the  intra-ocular  vessels,  as  has  been  shown  experimentally 
by  Parsons  and  others,  and  as  can  be  shown  clinically  by 
pressure  on  the  carotid  artery  in  man,  a  general  systolic 
pressure,  however  high  it  may  be,  produces  no  increase  in  the 
intra-ocular  tension. 

[v  Conclusions. —  1.  In  most  cases  of  thrombosis  of  the  central 
retinal  vein  the  intra-ocular  tension  of  the  affected  eye  is 
appreciably  less  than  that  of  the  unaffected  eye. 
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2.  This  dift'erence  in  the  tension  is  maintained  for  long 
periods. 

3.  There  is  some  evidence  to  show  that  in  those  cases 
in  which  acute  glaucoma  subsequently  develops  the  intra- 
ocular tension  of  the  affected  eye,  instead  of  being  less 
than  in  the  unaffected  eye,  is  either  equal  to  or  greater  than 
it  from  an  early  stage,  and  at  a  time  when  there  are  no 
other  signs  or  symptoms  which  suggest  that  glaucoma  will 
ensue. 

4.  In  cases  where  a  tributary  only  of  the  vein  is  thrombosed, 
there  is  no  sensible  alteration  in  the  tension  of  the  affected  eye 
as  compared  with  the  sound  eye. 

5.  These  cases  support  previous  investigation,  which  shows 
that  a  high  systemic  systolic  blood-pressure  is  not  in  any  way 
associated  with  an  increase  in  the  intra-ocular  tension. 


The  President  said  these  were  conclusions  on  a  subject 
which  Mr.  Foster  Moore  had  made  specially  his  own.  Probably 
no  one  present  would  be  able  to  controvert  his  views,  but 
there  might  be  some  who  could  supplement  them.  The  author 
had  not  said  why  there  should  be  the  secondary  glaucoma  of 
which  he  spoke.  Perhaps,  however,  that  did  not  belong  to 
the  present  discussion. 

Mr.  Bernard  Cridland,  referring  to  Mr.  Foster  Moore's 
statement  as  to  the  relationship  between  the  systemic  blood- 
pressure  and  the  intra-ocular  tension,  said  he  would  like  to 
mention  that  he  had  notes  of  a  few  cases  which  had  been 
under  observation  for  a  number  of  years ;  they  had  troubled 
him  very  much  at  first,  because  he  thought  they  were  very 
suspicious  of  early  chronic  glaucoma.  He  had  referred  to 
these  in  a  short  paper  he  published  some  years  ago  in  connec- 
tion with  the  Schiotz  tonometer.  In  the  cases  the  tension 
had  varied  between  25  and  'M).  but  there  had  been  no  reduction 
in  vision,  though  the  patients  were  examined  on  a  number  of 
occasions  ;  and  there  were  no  other  signs  of  chronic  glaucoma  : 
but,  as  the  years  went  on,  the  tension  became  normal — below 
25 — though  the  patients  developed  general  high  blood- pressure. 
The  three  or  four  cases  now  referred  to  represented  the  other 
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si(ie  of  the  (juestion.  They  had  no  increase  of  bIoo(l-]>ressure 
at  the  time  he  first  saw  them. 

Mr.  Johnson  Taylor  asked  if  Mr.  Foster  Moore  would  say- 
why  in  cases  of  thrombosis  of  the  central  vein  the  intra-ocular 
})ressure  was  ijenerally  lower.  He  would  have  thought  it 
would  have  been  higher. 

Mr.  Beatson  Hied  desired  to  thank  Mr.  Foster  Moore  for 
this  very  interesting  contribution.  The  author  did  not  say 
anything  with  regard  to  treatment,  though  that  might  be 
outside  its  scope.  In  his  own  experience  he  had  seen  four  or 
five  of  these  cases  of  glaucoma  following  thrombosis  of  the 
central  retinal  vein  ;  and  they  got  well,  the  tension  coming 
down,  even  below  the  normal,  without  operative  interference. 
He  regarded  such  interference  as  serious  and  to  be  avoided. 
He  would  like  to  ask  whether  that  was  the  general  impression, 
i.  e.  that  it  was  better  to  treat  these  acute  glaucomas  by  local 
remedies,  w^ithout  operation.  As  a  rule  these  patients  were  in 
acute  pain. 

The  President  said  his  experience  would  be  that  the 
operation  generally  called  for  in  late  stages  was  excision.  He 
agreed  that  a  palliative  operation  might  be  attended  with 
success,  but  scarcely  so  in  a  blind  eye. 

Dr.  BuRDON-CooPER  said  he  had  done  some  experiments  on 
these  physical  constants  of  the  aqueous  in  glaucoma  generally 
and  in  cases  associated  with  hsemorrhage,  and  he  put  forth 
as  of  some  interest  the  fact  that  the  surface  tension  of  the 
aqueous  humour  was  much  reduced  in  glaucoma,  and  in  the  cases 
referred  to  it  was  below  the  normal.  Assuming  the  surface 
tension  of  water  to  be  70  dynes  per  lineal  centimetre,  he 
found  the  surface  tension  in  glaucoma  to  be  about  62.  And 
if  the  albumen  in  a  fluid  state  was  instrumental  in  hindering 
osmosis,  he  thought  the  old  ideas  held  as  to  that  must  be 
given  up.  Perhaps  these  remarks  might  be  of  hel})  to  Mr. 
Foster  Moore  in  his  work. 

Mr.  Claud  Worth  said  he  had  recently  had  a  case  of 
glaucoma  following  thrombosis  of  the  central  vein.  The  only 
question  seemed  to  be  the  rehef  of  the  pain.  The  depth  of  the 
anterior  chamber  appeared   to  be   normal.     As  a  palliative 
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measure  he  tapped  the  anterior  chamber  and  used  hot  bathing. 
This  caused  the  pain  to  subside,  and  it  did  not  return. 

Mr.  Foster  Moore,  in  reply,  said  Mr.  Johnson  Taylor 
appeared  surprised  that  the  tension  in  eyes  in  which  thrombosis 
of  the  vein  occurred  was  less  than  in  the  fellow  eye  ;  but  that 
was  what  he,  the  speaker,  would  have  expected.  With  regard 
to  treatment,  he  did  include  a  reference  to  that  in  his  paper, 
but  on  account  of  the  value  of  time  he  did  not  read  it.  As  to 
operative  treatment  for  these  cases,  he  suggested  whether, 
when  the  intra-ocular  tension  in  an  eye  with  thrombosis  of 
the  central  vein  was  greater  than  in  the  other  eye,  it  might 
not  be  advantageous  to  trephine  at  that  stage.  It  might  not 
be,  but  he  did  not  think  there  was  any  treatment  but  that 
short  of  removine  the  eve. 
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1.    Refraction  without  ci/cloplegics. 
By  T.  Harrison  Butler. 

Many  of  the  subjects  which  we  discuss  at  these  Congresses^ 
though  of  deep  scientific  interest,  are  somewhat  academical, 
and  neither  vitally  concern  the  well-being  of  our  patients 
nor  touch  our  reputation  with  the  pubhc. 

The  matter  treated  in  this  paper  is  one  which  may  not 
only  affect  the  comfort  and  well-being  of  those  who  consult 
us,  but  may  eventually  exert  an  influence  upon  our  profes- 
sional success.  Under  the  circumstances  it  behoves  us  to 
adopt  reUable  methods — methods  which  give  accurate  results 
with  the  minimum  of  expense  and  discomfort  to  our  patients, 
and  do  not  demand  an  inordinate  amount  of  time. 

The  main  object  of  refraction  is  to  give  our  clients  the 
sharpest  acuity,  and  above  all  to  make  them  comfortable.  I 
wish  to  emphasise  the  fact  that  we  are  not  trying  to  solve 
a  purely  optical  problem,  but  are  trying  to  correct  a  defect 
which  is  not  wholly  dependent  upon  the  dioptric  system  of 
the  eye.  There  is  also  a  psychic  element,  and  its  treatment 
demands  a  judgment  which  develops  with  practice.  From 
this  it  follows  that  a  technique  suitable  for  a  surgeon  of  ripe 
experience  may  not  be  safe  or  desirable  for  the  beginner, 
however  able  he  may  be. 

My  object  in  writing  this  paper  is  not  to  advance  any  new 
facts  or  theories,  but  to  promote  a  discussion  upon  a  vital 
question  :  To  what  extent  shall  tve  employ  ci/cloplegics  in 
refraction  ? 

In  this  connection  we  may  divide  ophthalmologists  into 
three  groups  :     Those  who  use  a  cycloplegic  in  the  majority 
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of  cases  ;  those  who  use  them  frequently  ;  and  finally,  those 
who  avoid  them  in  the  large  majority  of  cases. 

As  far  as  I  have  been  able  to  judge  by  a  study  of  the  work 
of  many  of  my  colleagues,  the  results  obtained  by  the  three 
classes  are  exactly  the  same.  I  have  seen  a  large  number  of 
refractions  carried  out  by  two  surgeons  of  high  eminence 
who  rarely  use  a  cycloplegic,  and  I  have  found  their  work 
reliable.  I  have  also  seen  many  patients  whose  glasses  have 
been  ordered  by  an  apostle  of  homatropine,  and  here  again 
I  find  the  same  degree  of  accuracy. 

Judged,  then,  by  the  standard  of  actual  practice,  there  is  no 
call  for  the  routine  use  of  a  cycloplegic.  My  personal  work 
leads  me  to  a  similar  conclusion. 

Ten  years  ago  I  was  using  atropine  and  homatropine  for 
well  over  half  my  cases.  Gradually  I  have  used  them  less 
and  less,  till  to-day  I  hardly  call  upon  them  once  a  month  for 
adults,  and  not  often  for  children  over  ten,  and  even  younger, 
if  they  are  intelligent.  I  have  been  able  to  review  many  of 
these  cases  after  years,  and,  as  far  as  I  can  judge,  the  results 
with  a  cycloplegic  are  not  one  whit  better  than  those  without 
it.  I  have  worked  out  hundreds  of  cases  with  and  without 
homatropine,  and  in  but  a  few  has  the  drug  helped  me.  In 
many  cases  I  have  got  less  hypermetropia  after  the  instillation 
of  a  2  per  cent,  solution  of  homatropine  three  times  in  an  hour 
than  I  did  without  it. 

I  have  naturally  detected  occasional  errors  in  my  work 
without  a  cycloplegic,  but  I  have  found  at  least  as  many,  if 
not  more,  after  the  use  of  homatropine. 

I  was  encouraged  to  give  up  cycloplegics  by  my  friend, 
the  late  Mr.  Devereux  Marshall,  who  told  me  that  he  hardly 
ever  used  them,  and  regarded  them  as  unnecessary  in  the 
majority  of  cases. 

WJn/  should  ire  use  cf/cloplegics  ?  We  have  all  been  brought 
up  under  the  shadow  of  the  bogey — spasm  of  acconi))iodation. 
Hirschberg  tells  us  that  this  condition  is  one  of  the  rarest 
in  ophthalmology.  I  can  recollect  only  two  or  three  cases 
of  real  spasm,  and  both  were  in  highly  neurotic  women. 
In  the  first  I  was  not  able  fully  to  control  it  with  atropine, 


REFRACTION  WITHOUT  CYCLOPLEGICS.         129 

and  the  second  woman  was  most  uncomfortable  with  her 
hypermetropia  under-corrected  to  the  extent  of  1  D. 
It  was  some  weeks  before  she  was  able  to  wear  her  glasses 
with  success. 

I  think  that  few  will  deny  that  real  spasm  of  accommoda- 
tion is  so  rare  and  so  very  obvious  when  present  that  it  can 
be  entirely  disregarded  as  a  controlling  factor  in  our  choice 
of  method.  On  the  other  hand,  there  most  certainly  is  such 
a  thing  as  a  habit  of  accommodation,  an  excitable  accommoda- 
tion, and  perhaps  even  an  irritable  accommodation. 

A  child  with,  say,  8  D.  of  hypermetropia  has  acquired 
what  we  may  call  a  habit  of  accommodation,  and  if  we 
put  up,  say,  lenses  of  6  D.,  he  ^^ll  certainly  refuse  them, 
and  may  only  with  difficulty  be  persuaded  to  take  2  D. 
Fortunately  in  such  a  case  a  properly  conducted  retinoscopy 
will  furnish  practically  the  full  amount  of  hypermetropia 
without  the  use  of  a  mydriatic.    I  shall  revert  to  this  later  on. 

A  second  reason  advanced  for  the  routine  use  of  a  cycloplegic 
is  that  small  degrees  of  astigmatism  can  be  and  are  overlooked, 
whereas  they  become  manifest  after  the  use  of  homatropine. 
I  can  only  say  that  this  is  contrary  to  my  experience,  and 
even  appears  to  violate  the  principles  of  optics. 

In  all  optical  instruments,  cameras,  microscopes,  and  such 
like,  a  diaphragm  gives  more  precise  definition.  A  dilated 
pupil  may  blur  definition,  and  some  patients  will  read  a  line 
more  with  a  normal  pupil  than  with  a  fully  dilated  one. 
For  this  reason  a  small  change  of  cylinder  should  be  more 
easily  appreciated  by  a  patient  with  a  mobile  than  with  a 
paralysed  pupil.  This  is  more  evident  if  the  test-types  are 
brightly  illuminated,  for  in  this  case  not  only  is  the  image 
less  defined  with  a  dilated  pupil,  but  there  is  apt  to  be  some 
degree  of  dazzle. 

The  amount  of  confusion  caused  by  a  dilated  pupil  when 
there  is  an  error  of  refraction  is  extraordinary.  Quite  recently 
I  had  a  drop  of  cocaine  instilled  into  one  eye  for  the  removal 
of  a  foreign  body  from  my  cornea.  With  a  myopia  of  2' 5 
dioptres  I  am  perfectly  happy  without  my  glasses — in  fact, 
I  generally  do  not  use  them  ;  this  in  spite  of  the  fact  that 
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my  uncorrected  acuity  is  g-^.  AVith  a  pupil  dilated  \vith 
cocaine  I  felt  quite  blind  in  one  eye,  and  the  acuity  was  under 
'6^-     ^^"ith  my  glasses  I  got  my  usual  acuity  of  ^  partly. 

As  regards  retinoscopy,  I  am  quite  certain  that  I  can  b& 
more  accurate  with  a  moderate-sized  pupil  than  with  a  dilated 
one.  The  shadows  are  sharper,  and  there  is  no  confusion 
between  the  central  and  peripheral  shadows.  Scissor  move- 
ment is  rare,  and,  when  present,  is  more  easily  interpreted 
when  the  pupil  is  small.  The  sole  advantage  of  the  dilated 
pupil  is  that  the  shadow  is  longer,  and  in  consequence  it  is 
easier  to  judge  the  angle.  It  is  true  that  in  some  cases — a 
very  few — the  pupil  is  too  small  for  retinoscopy.  This  is. 
found  in  some  aged  persons,  and  here  a  drop  of  cocaine  may 
solve  the  difficulty. 

The  disadvantages  of  cycloplegics  are  sufficiently  obvious. 
From  the  surgeon's  point  of  view  there  is  a  serious  waste  of 
time,  and  a  day's  appointments  may  become  muddled  if 
several  patients  are  waiting  with  drops  and  there  is  no  vacant 
time  for  them.  Most  patients  object  to  drops  and  often  ask 
not  to  have  them  used.  In  some  cases  they  are  seriously 
inconvenienced  :  busy  men  and  women  naturally  object  to 
the  loss  of  a  working  day,  and  even  more  to  being  deprived 
of  an  afternoon's  golf  or  tennis.  Occasionally  the  effect  of 
homatropine  persists  for  two  or  even  three  days,  and  may 
cause  great  annoyance — perhaps  even  the  loss  of  a  county 
cricket  match  ! 

Many  children  are  frightened  by  the  instillation  of  drops. 
They  may  in  consequence  become  difficult  to  manage  and  the 
cycloplegic  defeats  its  own  end. 

There  is  one  vital  objection  to  a  cycloplegic.  One  has  to 
guess  how  much  to  allow  for  the  drug  in  ordering  the  glasses. 
In  fact,  a  post  cycloplegic  test  is  necessary.  Without  a 
subsequent  test  the  glasses  must  be  a  guess.  In  children  I 
allow  \  D.  for  atropine  ;  in  adults  less ;  but  in  cases^ 
of  low  myopia  this  correction  may  be  wrong.  In  some  cases 
patients  require  the  full  amount  found  under  atropine,  but 
others  will  submit  to  a  reduction  up  to  1  D.  In  other 
words,  we  must  either  work  out  our  cases  fully  before  using 
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the  cycloplegic  or  we  must  see  them  when  the  effects  have 
passed  oft".  In  hospital  work  this  entails  double  work  for 
each  patient,  and  in  private  practice  it  has  even  more  cogent 
disadvantages.  A  busy  man  cannot  afford  to  give  a  second 
consultation  without  a  second  fee,  and  these  fees  are  not 
always  possible,  and  are  daily  becoming  more  impossible  ! 

Finally,  there  is  in  patients  over  forty-five  a  real  danger  of 
inducing  glaucoma.  I  have  had  three  cases  in  my  hospital 
practice.  In  one  case  atropine  was  used  in  a  case  of  corneal 
ulcer  and  glaucoma  developed ;  in  another  it  was  used  to  dilate 
the  pupil  in  a  diabetic  for  fundus  examination,  and  in  a  third 
my  assistant  instilled  homatropine  for  refraction.  Acute 
glaucoma  developed  in  both  eyes  ;  iridectomy  was  done  at 
once  ;  but  one  eye  was  lost.  The  subsequent  use  of  a  meiotic 
has  disadvantages  of  its  own.  The  struggle  between  mydriatic 
and  meiotic  may  be  most  uncomfortable,  and  may  cause 
fainting,  nausea,  and  vertigo.  I  have  three  definite  examples 
in  my  mind,  and  in  one  case  it  happened  twice.  The  patient 
went  home,  and  was  so  upset  that  he  had  to  go  to  bed.  It 
would  appear,  then,  that  there  is  no  real  advantage  in  the 
routine  use  of  cycloplegics,  and  many  disadvantages. 

I  am  now  following  my  views  to  the  logical  conclusion, 
and  in  two  of  my  hospitals  I  now  rarely  use  a  cycloplegic. 
I  have  just  had  a  new  eye-room  at  the  Warneford  Hospital, 
and  the  dark  room  is  25  ft.  long.  For  the  past  six  months 
I  have  worked  without  homatropine  ;  except  for  children  I 
have  not  employed  it  a  dozen  times.  As  far  as  I  can  judge, 
I  am  getting  exactly  the  same,  if  not  better,  results  than  I 
did  with  homatropine,  and  the  work  is  done  in  half  the  time. 

I  shall  now  outline  my  methods  and  then  discuss  the  con- 
ditions that  demand  a  cycloplegic. 

Refraction  with  and  without  cycloplegics  in  my  opinion 
depends  upon  accurate  retinoscopy — an  accuracy  which,  given 
good  eyesight,  comes  with  practice  if  adequate  methods  are 
chosen.  If  we  are  working  without  a  cycloplegic,  we  must 
adopt  measures  which  give  complete  relaxation  of  accommo- 
dation. 

The  first  essential  is  a  long  room — the  longer  the  better. 
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The  orthodox  "  dark-room  "  is  useless.  The  patient  is  seated 
in  a  dark  corner,  but  the  room  itself  must  be  dimly  hghted 
so  that  objects  upon  the  wall  opposite  can  be  seen  with  some 
distinctness.  I  use  a  red  and  a  white  disc  about  4  in. 
in  diameter — one  for  the  right,  the  other  for  the  left  eye. 
For  children  pictures  are  useful. 

"the  light  must  be  small,  and  sufficiently  bright  to  com- 
pensate for  the  loss  of  size.  The  conventional  frosted 
bulb  is  bad,  and  does  not  allow  of  extreme  accuracy.  I  use 
a  focus-lamp  in  a  Thorington's  chimney  fitted  with  an  iris 
diaphragm.  AMien  this  chimney  is  used,  there  is  not  enough 
liwht  for  writing  and  to  see  the  lenses,  so  a  shaded  reading 
lamp  is  a  convenience. 

The  surgeon  must  be  able  to  use  either  eye  with  equal 
facihty.  It  is  absolutely  impossible  to  perform  a  retinoscopy 
near  the  macula  of  the  left  eye  if  the  surgeon  uses  his  right 
eye,  and  unless  the  refraction  is  made  at  the  macula  it  may 
be  very  inaccurate.  I  wish  to  emphasise  this  factor,  for  many 
surgeons  confine  themselves  to  the  right  eye.  I  for  many 
years  used  the  right  entirely,  and  was  always  inaccurate  with 
the  left  retinoscopy.  I  determined  to  use  the  left  as  well. 
It  was  not  easy,  but  now  I  can  use  one  as  well  as  the  other. 

I  think  that  a  large  flat  mirror  with  a  very  small  hole  is 
the  best.  I  have  tried  various  types — plain-flat,  amber-flat, 
cylindrical,  and  Lister's  slight-concave.  I  believe  that  some 
still  use  the  full  concave  mirror,  but  I  am  unable  to  get  any 
good  results  with  it. 

I  work  at  arm's  length  for  two  reasons.  It  is  most  con- 
venient, especially  if  one  has  a  lot  of  school  clinic  work  to  do, 
and  it  is  a  constant  length.  I  deduct  1  D.  from  the 
turning  lens,  and  I  find  that  generally  this  gives  the  true 
refraction.     In  some  cases  this  deduction  is  not  sufficient. 

Retinoscopy  has  its  limitations.  Under  favourable  circum- 
stances it  is  po.ssible  to  work  within  a  limit  of  \  dioptre, 
but  \  is  the  average.  In  some  eyes,  especially  low  degrees 
of  myopia,  the  possible  error  is  greater,  and  in  some  cases 
the  result  is  wholly  inaccurate.  I  have  one  case  in  mind 
in  which,  both  with  and  without  atropine,  retinosco])v  gave 


REFRACTION  WITHOUT  CYCLOPLEGICS.         133 

a  myopia  of  3  D.,  but  the  patient,  a  lady  of  about 
30  years  of  age,  was  emmetropic  and  had  an  acuity  of  ^ 
partly.  I  can  only  imagine  that  in  this  case  the  macula 
was  perched  upon  a  small  eminence.  In  some  cases,  although 
retinoscopy  gives  astigmatism  with  the  rule,  the  patient  will 
not  take  a  cylinder.  In  one  case  I  got  my  assistant  to  work 
the  refraction  out  independently,  and  he  got  an  identical 
result. 

The  chief,  and  perhaps  the  only  common  source  of  error 
in  retinoscopy,  is  failure  to  refract  upon  the  macula.  This 
will  in  some  cases  introduce  a  large  error,  and  this  is  especially 
true  in  high  myopia. 

Indications  for  the  use  of  a  cydoplegic. — When  the  retinoscopy 
is  not  absolutely  positive,  and  when  the  turning  glass  is  not 
obtained  at  once,  but  only  after  some  coaxing,  or  when  it 
varies,  then  I  consider  that  I  am  not  getting  full  relaxation 
and  use  a  cycloplegic. 

\Mien  the  objective  and  subjective  examinations  do  not 
agree  within  safe  limits,  then  I  return  to  the  retinoscopy, 
and,  if  I  still  cannot  get  adequate  correspondence,  then  again 
a  drug  must  be  used. 

The  use  of  the  wing-test  should  afiord  some  indication  of 
a  tendency  towards  spasm,  but  I  am  not  at  all  sure  that  it 
does.  One  would  expect  excess  of  accommodation  to  be 
accompanied  by  excess  of  convergence.  I  make  a  practice 
of  using  a  near  test  for  heterophoria  in  every  case,  and  when 
I  get  esophoria  I  am  suspicious  that  there  may  be  some 
concealed  hypermetropia.  When  I  get  a  little  exophoria  I 
feel  safer. 

A  definitely  neurotic  type  of  patient  is  one  likely  to  suffer 
from  an  irritable  accommodation,  and  this  in  my  experience 
is  far  more  frequent  at  about  the  onset  of  presbyopia  than 
earUer  in  life.  In  some  of  these  cases  homatropine  is  necessary, 
and  in  the  younger  type  I  do  not  hesitate  to  use  atropine. 

If  I  am  compelled  to  use  a  cycloplegic,  I  prefer  to  choose 
atropine,  unless  it  is  contra-indicated  by  social  or  other  reasons. 

I  regard  homatropine  with  considerable  suspicion.  I  think 
that  in  many  cases  it  certainly  stabilises  the  cihary  muscle, 
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but  not  in  the  position  of  full  relaxation.  I  have  a  large 
number  of  records  amounting  to  hundreds  in  which  I  have 
obtained  less  hypermetropia  after  the  instillation  of  homatro- 
pine  than  I  did  before.  I  use  a  2  per  cent,  solution,  and  instil 
it  every  quarter  of  an  hour  for  an  hour  or  more.  I  do  not 
use  oily  solutions,  because  I  dishke  messy  things  and  because 
the  oil  complicates  the  optical  examinations. 

I  regard  it  as  a  useful  but  uncertain  friend.  I  am  not  at  all 
convinced  that  in  some  cases  homatropine  may  not  induce 
some  spurious  astigmatism,  and,  far  from  enabhng  us  to 
detect  low-grade  astigmatism,  it  may  produce  it.  I  am  not 
prepared  to  state  that  this  is  a  fact,  but  I  have  long  suspected 
it,  and  I  did  so  at  a  time  when  I  was  employing  it  in  most  of 
my  cases. 

Children  are  far  more  intelligent  than  many  imagine,  and, 
being  free  from  preconceived  ideas,  are  admirable  subjects 
for  refraction.  With  the  exception  of  high-grade  hyperme- 
tropes,  I  believe  them  to  be  free  from  anomahes  of  accommoda- 
tion. I  am  quite  convinced  that  if  a  child  has  sufficient 
intelhgence  and  concentration  to  look  at  a  distant  object,  he 
is  relaxing  his  accommodation.  Under  these  circumstances  I 
rarely  use  atropine  and  never  homatropine.  There  is  no  fixed 
age  below  which  a  cycloplegic  is  necessary,  but  on  the  average 
in  private  practice  I  place  it  at  eight.  I  had  no  difficulty  in 
working  out  the  refraction  of  one  of  my  daughters,  aet.  4^ 
years.  One  eye  had  an  astigmatism  of  j  D.,  the  other  of  7  D. 
The  child  was  fully  able  to  choose  the  best  glass  for  the  eye 
with  the  least  astigmatism,  and  to  state  with  absolute  precision 
the  angle  of  the  large  cylinder.  I  confirmed  this  result  with 
atropine  and  found  that  I  had  received  no  assistance  in 
ordering  the  correction.  It  is  impossible  to  refract  children  in 
hospital  without  atropine,  because  there  is  not  the  absolute 
quiet  that  is  necessary,  nor  is  there  time  for  the  work. 

As  regards  myopia  in  children.  Here  we  have  the  class  of 
case  in  which  according  to  the  books  atropine  is  absolutely 
necessary  and  where  most  mistakes  are  made.  I  wonder  why. 
A  myopic  child  is  not  liable  to  spasm,  and  could  not  in  the 
nature  of  things  be  expected  to  have  any.     Here  we  are  on 
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safe  grouud,  and  we  can  fearlessly  follow  our  retinoscopy, 
backed  up  by  the  result  of  the  test  with  the  glasses.  We 
order  the  glass  which  gives  the  best  acuity.  It  is  of  great 
importance  to  order  an  accurate  spherical  correction  in 
myopia  because  under-correction  means  poor  acuity.  AVe 
can  only  do  this  by  an  objective  test.  It  does  not  matter 
one  whit  if  we  reasonably  under-correct  hypermetropia  in  a 
child.  If  we  correct  most  of  it  we  have  relieved  all  eye-strain, 
for  the  child  has  an  immense  reserve  of  muscle  power  to  correct 
the  remainder  :  but  if  we  do  the  same  with  myopia  we  have 
failed  in  our  treatment,  and  an  intelligent  child  will  soon 
tell  us   so  ! 

The  average  boy  or  girl  who  goes  to  a  preparatory  school 
is  the  type  I  have  in  mind.  I  rarely  use  a  cycloplegic  for 
them,  and  they  give  me  no  trouble.  I  have  seen  many  of 
them  again  after  years,  and  I  have  so  far  discovered  no 
material  errors  in  the  work.  In  all  such  cases  I  make  certain 
that  there  is  a  reasonable  correspondence  between  retino- 
scopy and  subjective  testing.  I  am  not  suggesting  that 
a  child  should  be  allowed  to  choose  his  glasses  unaided  by 
science. 

With  regard  to  the  use  of  the  ophthalmometer,  I  have 
nothing  against  it,  and,  never  having  used  it,  I  am  not  com- 
petent to  express  an  opinion  upon  it.  But  I  would  like 
to  ask  one  question  from  its  advocates  :  Why,  if  it  is  accurate 
to  within  h  D.,  as  we  are  told  it  is  when  correctly 
calibrated  and  used — why  should  it  be  necessary  to  use  a 
cycloplegic  to  bring  out  the  last  vestige  of  astigmatism  ? 
No  cycloplegic  can  affect  the  cornea,  and  the  instrument  only 
measures  the  corneal  curvatures.  I  can  only  assume  that  the 
advocates  of  the  machine  do  not  trust  it,  but  realise  that  tliere 
is  such  a  thing  as  lental  astigmatism.  This  is  the  variable 
factor  which  vitiates  the  results  of  the  ophthalmometer,  and 
can  only  be  eliminated  by  the  patient  at  the  test-types.  Why, 
then,  spend  £40  on  an  instrument  when  for  a  shilling  you  can 
buy  a  small  mirror,  cut  a  hole  in  the  paper  back,  scratch  off 
the  silvering  in  the  centre,  and  possess  an  instrument  which 
will  in  capable  hands  give  you  the  total  error,  both  spherical 
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and  cylindrical  i  I  have  such  a  mirror  which  I  made  in  an 
emergency,  and  it  is  the  best  I  possess. 

hi  conclusion,  I  suggest  that  refraction  without  a  cycloplegic 
is  as  accurate  as  that  with  one  if  only  correct  methods  are 
employed,  and  if  sufl&cient  experience  and  skill  are  at  the 
command  of  the  refractionist.  If  not,  then  many  of  the 
most  eminent  men  in  this  country  and  in  others  must  be 
making  countless  mistakes,  and  some  of  us  should  have  the 
opportunity  of  correcting  them.  I  confess  that  they  have 
not  come  my  way. 

I  think  that  the  beginner  will  be  wise  to  use  a  cycloplegic 
frequently,  because  he  has  not  had  sufficient  experience 
with  all  classes  of  patients  to  have  developed  that  instinct 
which  spots  the  "  wrong  'un  "  at  once.  Nothing  but  constant 
work  with  all  classes  of  individuals  will  give  that  intuition 
for  the  neurotic  which  suggests  caution.  The  overworked 
mother,  the  daughter  who  has  nursed  her  mother  for  three 
or  four  years  before  death,  the  head  schoolmaster  in  an 
elementary  school — these  are  the  types  who  are  liable  to  show 
an  irritable  accommodation,  and  who  are  most  in  need  of  an 
accurate  correction.  Then  there  is  what  I  call  the  American 
temperament,  and  above  all  the  man  who  has  an  acuity  of 
—  1^.  He  must  have  an  absolute  correction,  and  it  will  be  a 
very  small  one.  If  the  glasses  are  ever  so  little  inaccurate,  he 
will  at  once  suffer.  I  do  not  suggest  that  all  these  need  a 
cycloplegic,  but  they  call  for  caution. 

I  hope  that  I  have  shown  no  dogmatism  and  no  special 
pleading.  My  wish  is  to  elicit  the  truth,  and  I  sincerely  hope 
that  there  will  be  a  discussion  which  will  help  to  settle  what 
I  think  to  be  a  far  more  important  problem  than  many  we 
discuss  in  this  room. 

Prof.  GuLLSTRAND  said  he  would  like  to  point  out  some 
details  of  retinoscopy.  If  one  used  a  silver  mirror  with  a 
hole  in  it,  a  shadow  was  cast,  which  was  a  disadvantage  in 
the  examination.  If  the  eye  was  without  aberration,  it  ought 
to  be  a  full  siiadnw.  hut  that  was  not  so.  The  use  of  the 
silver  mirror  with  a  hoh'  in  it    made  the  ohsorxcr  imrertain 
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as  to  what  he  saw.  The  only  way  to  get  rid  of  this  incon- 
venience was  to  use  a  non-silvered  mirror,  i.  e.  a  plate  of 
glass  with  two  plane  faces.  But  then  the  source  of  light  was 
not  sufficient.  The  only  source  of  light  was  a  slit  lamp,  or 
the  sun.  If  one  used  the  slit  lamp  with  this  mirror,  one 
could  get  refraction  in  the  centre  of  the  optical  region  of  the 
eye  and  at  the  macula.  By  diminishing  the  slit  one  got  the 
methods  he  had  described  in  the  third  edition  of  Helmholtz's 
"  Optics."  The  refraction  could  be  measured  in  the  central 
and  peripheral  parts  of  the  tube.  But  that  method  was  too 
sensitive  for  practical  uses.  But  if  one  used  a  slit-lamp, 
without  diminution  of  the  slit,  and  with  a  plain  non-silvered 
mirror,  one  got  the  best  method  for  retinoscopy,  and  would 
never  need  to  use  a  mydriatic.  Mr.  Harrison  Butler  said  it 
was  better  to  use  a  small  hole.  That  was  the  right  way, 
because  if  one  had  a  hole  it  must  be  as  small  as  possible, 
and  the  light  source  must  also  be  as  small  as  possible.  Jackson, 
of  Denver,  was  the  first  to  point  out  the  importance  of  using 
only  a  small  source  of  light,  and  Dr.  AVoolf,  of  Berlin,  was 
the  second  to  do  so.  At  the  Washington  Congress  he,  the 
speaker,  showed  a  new  modification  of  the  slit  lamp — a  hole- 
lamp  with  a  point  lamp  instead  of  the  Xernst  lamp,  because 
a  good  Nernst  filament  lamp  could  not  now  be  obtained, 
though  one  could  buy  an  alleged  Xernst.  The  lamps  supplied 
by  Zeiss  used  a  current  of  3i  amperes,  whereas  the  point  lamp 
used  only  i  an  ampere.  Therefore  the  real  method  of 
determining  a  refraction  without  homatropine  v.-as  a  hole- 
diaphragm  lamp  with  a  plane  mirror,  not  silvered — one  with 
two  parallel  faces. 

iMr.  ^\.  H.  Brailey  said  the  greatest  difficulty  in  performing 
retinoscopy  without  a  mydriatic  was  to  get  the  jmtient  to 
relax  accommodation,  and  for  the  observer  to  be  sure  it  was 
relaxed.  A  very  valuable  help  was  to  take  the  manifest 
hypermetropia  first — it  occupied  only  a  short  time — and  if 
the  result  was  compatible  with  the  final  one,  it  was  fairly 
certain  to  be  correct  ;  but  if  there  was  a  large  difference,  he 
considered  that  a  mydriatic  was  indicated.  He  considered 
that  mydriatics  were  too  nmch  used  in  myopia  ;    they  were 
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seldom  necessary.  It  was  necessary  to  think  of  the  patient 
and  his  normal  life,  which  he  was  not  going  to  live  always 
under  the  influence  of  a  mydriatic,  and  one  should  deal  with 
it  as  a  hving  problem  rather  than  as  a  purel}'  optical  one. 

Mr.  Ernest  Clarke  acknowledged  Mr.  Harrison  Butler's 
courtesy  in  sending  him  an  advance  copy  of  his  paper. 
Knowing  this  contribution  was  to  be  brought  before  the 
Congress,  he  had  made  a  number  of  observations  and  examina- 
tions. Mr.  Butler  said  the  main  object  was  to  give  the 
sharpest  vision,  and  make  the  patient  comfortable.  But 
there  was  one  thing  more.  During  the  last  20  or  25  years 
ocuhsts  had  recognised  the  meaning  of  eye-strain,  and  that 
a  large  number  of  patients  came  now  with  perfectly  normal 
vision  sent  by  a  friend  who  had  been  cured  in  the  same  way, 
or  by  a  physician.  Taking  200  consecutive  cases  of  refraction 
of  all  kinds,  77  of  them  had  |^  or  4  in  both  eves.  That 
very  much  altered  the  aspect  of  the  case.  Mr.  Harrison 
Butler  said  he  had  seen  the  result  of  the  work  of  those  who 
had  used  cycloplegics  and  of  those  who  had  not  done  so, 
and  that  they  were  both  accurate.  But  who  was  the  judge 
of  that  ?  Was  Mr.  Butler  ?  Was  there  any  criterion  except 
the  effect  on  the  patient  ?  Was  the  patient  cured  ?  "A" 
used  cycloplegics.  "  B"  did  not.  Were  more  patients  cured 
by  "A"  than  by  "B"  ?  With  regard  to  the  necessity  for 
using  a  cycloplegic,  in  anticipation  of  the  present  discussion  he 
took  100  consecutive  cases  and  tested  them  carefully  without 
a  cycloplegic.  Then  he  put  them  under  atropine  or  homatro- 
pine,  and  he  found  that  in  76  of  them  the  result  was  different 
afterwards.  Of  the  remaining  24,  21  were  almost  the  same, 
but  there  was  ^  astigmatism  of  difference.  Only  3  of  the  100 
were  the  same  before  and  after  the  cycloplegic.  He  would 
go  so  far  as  to  say  that  if  76  per  cent,  of  the  cases  did  not 
require  a  cycloplegic  anrl  2i  did,  a  cycloplegic  should  be 
used  in  a  routine  way  so  as  not  to  miss  the  24 !  Mr.  Harrison 
Butler  said  spasm  of  accommodation  was  rare.  The  speaker 
admitted  that  the  gross  condition  was  rare.  He  had  lately 
seen  a  l)oy  who  was  wearing  a  —3,  and  under  a  mydriatic 
it     turned     out     that    he    had    hypermetropic    astigmatism. 
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He  was  well  after  wearing  a  low  plus  cylinder.  The  76  cases 
he  referred  to  had  had  some  spasm  of  accommodation  ;  they 
had  not  given  themselves  up  to  tlie  examination,  and  he  did  not 
see  how  one  could  be  certain  a  patient  was  relaxing  accommoda- 
tion unless,  in  tlie  majority  of  cases,  he  was  put  under  a 
cycloplegic.  If  one  was  a  careful  examiner  he  did  not  think 
one  need  fear  glaucoma.  If  he  had  a  patient  aged  nearly  40 
with  much  hypermetropia,  he  would  not  put  him  under  a 
cycloplegic  unless  it  became  absolutely  necessary.  In  the 
whole  of  his  forty  years  of  experience  he  had  not  had  a  case 
of  glaucoma  following  the  application  of  a  cycloplegic.  The 
dilated  pupil,  which  Mr.  Harrison  Butler  referred  to  as  a 
disability,  could  be  got  over  by  using  in  the  trial  frame  a 
disc  with  a  central  opening  of  4,  5  or  6  mm.,  according  to  the 
distance  of  the  disc  from  the  eye.  Mr.  Butler  also  said  it 
interfered  with  the  celerity  of  his  work  if  he  had  to  put  patients 
under  homatropine.  But  that  surely  could  be  remedied  by 
arranging  one's  work  properly.  As  to  the  objection  that  the 
application  of  cycloplegics  interfered  with  the  patient's  golf 
or  tennis,  if  he  preferred  to  go  through  life  with  headaches 
and  to  cultivate  premature  seniHty  instead  of  going  in  for  a 
cure  of  his  astigmatism,  that  was  his  own  look-out ;  but  he 
should  not  be  encouraged  in  that  idea.  He  agreed  that  in 
the  past  atropine  and  homatropine  had  been  used  too  much. 
If  one  once  had  in  one's  notebook  a  record  of  the  static  refrac- 
tion of  a  patient,  it  might  not  be  for  years  afterwards  that  a 
cycloplegic  had  to  be  used,  and  even  then  only  in  exce])tional 
cases  where  there  was  a  good  deal  of  difference.  What  make 
of  homatropine  should  one  use  ?  He  had  been  advised 
to  leave  ofT  using  Burroughs  Wellcome's  Tabloid  "  W  " 
because  it  caused  a  "  stinging  "  of  the  conjunctiva.  He  had 
tried  certain  gelatine  discs,  which  gave  no  pain.  This  was 
true,  but  they  were  not  reliable,  and  he  had  therefore  resumed 
using  Burroughs  Wellcome's  tabloids,  which  were  quite 
reliable.  Drops  he  did  not  regard  as  reliable,  because  one 
did  not  know  what  proportion  remained  in  the  eye.  He  had 
now  been  doing  refraction  work  for  forty  years,  and  he 
implored  members  not  to  be  led  away  by  the  theories  of  Mr. 
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Harrison  Butler.  If  they  started  on  that  idea,  he  was  sure 
the  result  would  be  "  sloppy  "  refraction  work,  and  they 
would  not  cure  their  patients. 

Mr.  N.  Bishop  Harmax  said  his  views  presented  a  mean 
between  two  extremes.  Mr.  Harrison  Butler  said  that  after 
he  had  used  homatropine  he  found  a  lesser  degree  of  hyperme- 
tropia  than  when  he  did  retinoscopy  without  a  mydriatic. 
The  speaker  thought  that  must  have  arisen  from  faulty 
observation  as  to  the  effects  of  the  drug.  Ten  years  ago 
the  speaker  did  many  refractions  on  the  children  in  a  certain 
school,  using  oily  homatropine,  under  conditions  which  he 
had  found  very  efficient.  One  day.  when  he  was  in  a  hurry, 
he  examined  the  children  sooner  after  the  instillation  than 
usual,  and  the  first  half-dozen  he  examined  appeared  to  have 
zonular  cataract.  It  was  evident  there  was  something 
abnormal  in  such  a  series  of  defects,  and  that  the  condition 
must  be  due  to  some  defect  in  cycloplegia  ;  therefore  he  put 
the  children  back  to  be  examined  later,  and  then  he  found 
the  zonular  appearance  had  gone.  There  was  no  doubt 
that  as  the  mydriatic  took  effect  it  caused  a  gradual  relaxation 
of  the  tension  of  the  lens-fibres,  so  that  there  might  be  a  bi-focal 
effect,  or  a  circular  line  was  .showing  between  the  periphery 
and  the  central  part  of  the  lens,  and  sometimes  the  appearance 
of  a  zonule.  He  suggested  tliat  when  Mr.  Harrison  Butler 
made  his  observations  showing  hypermetropia  less  than 
the  manifest  he  did  the  retinoscopy  too  soon  after  the  instilla- 
tion, so  that  the  effect  was  incomplete.  Under  such  conditions, 
possiblv,  mvdriatics  would  be  less  reliable  than  observations 
without  a  mydriatic.  If  a  series  of  observations  were  done 
from  15  to  40  minutes  after  the  instillation,  one  could  see  the 
effect  on  the  lens  coming  on.  He  was  convinced  of  the  value 
of  the  oily  preparation  of  homatropine  and  cocaine  as  a 
cycloplegic  in  suitable  cases. 

Mr.  Claud  Worth  said  he  hoped  his  refractions  were  not 
"  sloppy  "  ;  but  for  more  than  twenty  years  he  had  used, 
approximately,  the  methods  which  Mr.  Harrison  Butler  had 
now  described.  He  practically  never  used  homatropine  for 
purposes  of  refraction.     For  .small  children  he  used  atropine, 


REFRACTION  WITHOUT  CYCLOPLEGICS.         141 

but  not  on  the  same  day,  nor  within  an  hour  or  two.  For 
atropine  to  take  effect  rehably  it  should  be  used  for  three 
days.  Homatropine  he  had  found  in  many  cases  to  be 
unreUable  for  refraction,  and,  except  in  the  rarest  instances, 
he  had  not  used  it  for  this  purpose  for  years.  One  point 
mentioned  by  Mr.  Harrison  Butler  was  not  stressed  by  that 
gentleman  so  much  as  it  deserved.  The  point  w^as,  that  one 
could  not  do  a  retinoscopy  with  undilated  pupil  on  the  patient's 
left  eye  with  one's  own  right  eye.  He  did  not  know  the 
optical  reason  for  it ;  but  the  part  of  the  retina  between  the 
macula  and  the  disc  close  to  the  macula  gave  almost  exactly 
the  same  result  in  retinoscopy  as  retinoscopy  on  the  macula 
itself  ;  whereas  an  equal  distance  on  the  other  side  gave  a 
very  different  result.  In  order  to  get  the  patient  to  relax 
his  accommodation  he  had  a  dim  light  at  the  end  of  the  room 
on  a  black  surface  ;  and  therefore  when  the  room  w^as  darkened 
there  was  nothing  to  be  seen  except  this  dim  light,  and  when 
looking  at  that  hght  the  patient  did  not  accommodate,  and 
the  dim  light,  after  the  momentary  contraction  of  the  pupil, 
ceased  to  cause  any  contraction.  And  one  put  one's  head  so 
that  the  patient  was  looking  past  one's  right  or  left  eye,  as 
the  case  might  be. 

Mr.  A.  C.  Brinton  said  he  had  the  misfortune  of  working, 
in  South  Africa,  at  6000  feet  above  sea-level,  and  there  he 
found  his  patients  suffering  from  asthenopia  of  high  degree 
in  consequence  of  a  very  small  degree  of  refractive  error. 
That  was  the  backbone  of  the  ophthalmologist's  work  in 
that  district  (Johannesburg),  as  refractions  were  to  those 
here.  His  partner.  Dr.  Xapier,  and  he  had  come  to  the 
conclusion  that  Mr.  Ernest  Clarke  was  one  of  the  very  few 
who  did  their  refractions  sufficiently  well  to  suit  the  altitude 
he,  the  speaker,  referred  to.  When  they  got  a  refraction 
done  by  a  Scotsman,  they  knew  it  would  be  wrong  before 
starting  !  Dr.  Xapier  and  he  believed  that  the  reason  was 
that  they  had  a  very  bright  light,  and  the  ciliary  muscle 
became  verv  tired  from  working  in  such  a  bright  light  at 
that  altitude.  He  had  played  golf  for  many  years,  but  he 
got  tired  after  36  holes  in  Johannesburg.     Here,  in  England, 
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however,  he  felt  he  could  do  another  round.  The  effect  on 
all  the  muscles  was  the  same,  so  that  the  apex-beat  in  many 
of  the  school  children  had  been  found  to  be  outside  the  nipple 
line  ;  and  cross-country  racing  for  children  had  had  to  be 
stopped.  Those  present  could  appreciate  the  effect  on  the 
muscles  when  it  was  a  shght  error,  and  the  error  of  refraction 
was  a  strain  during  all  the  waking  hours.  He  analysed  a 
few  hundreds  of  cases  of  headache,  and  had  intended  to  read 
a  paper  on  them  before  the  Congress,  but  he  did  not  intimate 
his  wish  soon  enough.  He  found  that  37  per  cent,  of  his 
asthenopic  cases  took  "25.  He  often  had  to  refract  "13  to 
give  comfort.  The  astigmatic  error  he  was  speaking  of 
was  only  "5  per  cent.  He^  had  seen  exaggerated  symptoms, 
such  as  vomiting  and  a  simulation  of  sunstroke,  from  these 
small  errors  in  or  about  the  horizontal  position.  During  the 
German  East  Africa  campaign  many  of  the  soldiers  were  sent 
to  Cape  Town,  where  he  was  on  active  service.  They  were 
sent  with  the  diagnosis  "  sunstroke,"  yet  they  were  mostly 
men  who  had  been  sent  from  home  and  were  not  accustomed 
to  the  glare.  In  every  case  they  had  astigmatism  against 
the  rule,  somewhere  about  180  ;  therefore  he  got  all  the 
medical  officers  in  the  hospital  to  send  him  their  cases  of 
"  svmstroke,"  so  that  he  could  examine  their  refraction, 
even  if  they  had  not  come  to  his  particular  department  in 
the  first  place.  In  all  these  cases  his  partner  and  he  made  it 
a  rule  to  use  a  mydriatic.  Most  of  the  men  he  was  referring 
to  were  first-class  marksmen  ;  there  was  nothing  the  matter 
with  their  sight,  and  if  mydriatics  were  not  used  the  patient 
came  back  subsequently  with  a  headache.  He  learned  to  use 
a  mydriatic  in  Birmingham  Eye  Hospital,  before  Mr.  Harrison 
Butler  went  there,  and  he  had  adhered  to  the  practice.  When 
he  was  in  Philadelphia  Prof.  Fox  said  to  him  :  "It  is  a 
pity  so  many  good  English  eye  men  do  their  refractions  so 
badly." 

Mr.  A.  Hugh  Thompson  said  Mr.  Harrison  Butler  had 
emphasised  the  importance  of  doing  refraction  at  the  macula, 
but  he  did  not  explain  how  it  was  ])ossible  to  do  that  when 
the  patient  was  looking  to  the  side  of  the  examiner's  head 
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at  an  object  at  the  other  end  of  the  room.  Mr.  Worth  had 
hinted  that  it  did  not  matter,  because  the  refraction  between 
the  macula  and  the  disc  was  constant.  But  the  speaker 
suggested  that  this  did  not  hold — at  any  rate  in  cases  of  myopia. 
He  hoped  to  hear  the  point  dealt  with  in  Mr.  Harrison  Butler's 
reply. 

Mr.  Traquair  said  that  in  Edinburgh  ophthalmologists  had 
the  distinction  of  being  unanimous  in  their  attitude  towards 
this  question.  They  thought,  there,  that  this  use  of  cyclo- 
plegics  was  a  matter  for  determination  ;  that  there  were 
cases  in  which  cycloplegics  were  necessary,  while  there  were 
others  in  which  a  good  correction — one  which  satisfied  the 
patient  and  removed  his  headaches — could  be  secured  without 
using  a  cycloplegic.  The  Edinburgh  practice  was  to  use  a 
cycloplegic  for  children,  but  not  for  adults.  Even  in  the 
case  of  children  it  was  not  done  on  account  of  fear  of  spasm 
of  accommodation,  or  of  latent  hypermetropia,  but  because 
it  was  difficult  to  make  a  child  look  steadily  in  the  required 
direction,  and  for  similar  reasons.  Under  such  circumstances 
it  was  much  easier  to  do  retinoscopy  with  a  dilated  pupil  and 
paralysed  accommodation.  Instead  of  making  retinoscopy  the 
final  criterion  they  were  inclined  to  lay  the  greatest  stress  on 
accurate  subjective  examination.  If  an  optician  had  ordered 
a  —3  cylinder  for  a  case  of  hypermetropia,  the  error  was  to 
be  attributed  rather  to  the  fact  that  the  optician  did  not 
understand  subjective  testing  than  to  the  absence  of  cyclo- 
plegia.  At  Edinburgh  they  thought  it  was  possible  to 
discriminate  between  those  cases  in  which  a  cycloplegic 
ought  to  be  used  and  those  in  which  it  was  not  necessary. 
And  when  one  did  pick  out  these  cases,  which  were  not  very 
numerous,  in  only  a  few  was  there  any  real  difference  between 
the  error  found  with  a  cycloplegic  and  that  found  without  it. 
With  regard  to  doing  the  retinoscopy  in  a  dark  room,  he 
liked,  in  hospital,  to  leave  the  door  open,  so  that  the  patient 
could  see  to  the  end  of  a  long  corridor,  and  he  asked  the 
patient  to  look  at  an  object  at  the  end  of  that  passage.  That 
enabled  the  acconmiodation  to  be  relaxed.  In  his  own  room 
he  used  a  little  picture  at  the  other  end  of  the  room,  20  ft. 
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away,  which  served  to  attain  the  same  object.  In  reply  to 
Mr.  Harrison  Butler's  question  concerning  the  ophthalmo- 
meter, he  thought  that  in  order  to  use  that  instrument  to 
find  the  cylinder  required  to  relieve  the  patient's  symptoms, 
it  was  not  necessary  to  have  cycloplegia,  and  that  from  the 
retinoscopic  and  ophthalmometric  examination  without  cyclo- 
plegia and  a  careful  subjective  test,  upon  which  he  laid  the 
greatest  stress,  the  cylinder  could  be  estimated  quite  well. 
They  found  the  ophthalmometer  of  enormous  use,  and  on 
that  point  also  the  Edinburgh  Infirmary  Ophthalmic  Staff 
were  unanimous.  With  reference  to  subjective  testing, 
especially  in  hypermetropia,  after  the  correction  of  each 
eye  singly  equal  plus  spheres  should  be  added  with  both 
eyes  open.  By  this  procedure  sometimes  as  much  as  2  D. 
of  plus  sphere  would  be  accepted  over  the  maximum  which 
had  been  accepted  with  each  eye  singly.  In  that  and  other 
ways  the  under-correction  of  hypermetropia  could  be  avoided. 
The  aim  should  be  to  prescribe  glasses  which  the  patient 
would  wear  with  comfort  and  would  see  with  at  a  distance. 
In  order  to  achieve  that  object  under  the  conditions  of  cyclo- 
plegia it  was  necessary  to  have  a  post-cycloplegic  test  :  and 
if  that  was  needed,  why  not  begin  with  it  ?  With  regard  to 
the  accuracy  of  refractions  which  had  been  referred  to,  if 
they  were  to  test  by  retinoscopy  to  "TiS  D.,  they  were  all 
likely  to  find  each  other's  refractions  inaccurate,  for  it  was 
difficult  for  any  two  practitioners  to  find  thenselves  in  harmony 
to  the  extent  of  only  ^  D.  And  while  he  had  experienced 
the  benefits  of  prescribing  for  the  correction  of  such  small 
errors,  there  was  always  a  doubt  in  his  mind  whether  the 
advantages  obtained  were  not  frequently  due  to  subjective 
impressions  derived  from  the  consultation,  which  have  a 
powerful  influence  on  some  patients.  He  had  a  letter  from 
a  medical  student,  for  instance,  stating  that  the  use  of  a 
pair  of  —  0"25  D.  spheres  had  cured  his  asthenopia,  which  had 
prevented  him  from  studying.  In  that  case  no  cycloplegic 
had  been  used. 

Mr.  Stack  expressed  his  agreement  with  everything  Mr. 
Traquair  had  just  said.     He  would  like  to  emphasise  every 
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point  in  those  remarks,  and  especially  the  policy  of  the  "  ever 
•open  door,"  particularly  in  hospitals,  where  the  examinations 
were  sometimes  shut  in  by  a  curtain.  It  was  most  important 
for  the  patient  to  be  able  to  see  in  the  distance.  Mr.  Harrison 
Butler  had  done  the  same  in  his  excellent  room,  which  the 
•speaker  had  seen  ;  there  was  a  distance  of  25  to  30  ft.  to 
his  red  and  white  discs.  There  was  one  reason  for  giving  a 
cycloplegic  which  Mr.  Harrison  Butler  had  not  mentioned, 
namely,  where  one  found  an  error  of  hyperphoria.  Before 
ordering  a  prism,  up  or  down,  one  liked  to  know  that  the 
patient  still  had  hyperphoria  when  under  the  cycloplegic. 

The  President  said  the  discussion  had  been  a  very  inter- 
esting one.  Members  were  really  seeking  the  absolute  where, 
possibly,  there  was  no  absokite,  and  there  were,  as  it  must 
be  admitted,  many  different  ways  of  determining  the  refraction 
of  the  eye.  It  would  not  be  possible  for  this  body,  nor  for 
any  other  body,  to  settle  for  everybody  which  method  gave 
the  absolute  and  perfect  result.  Information  was  gleaned 
from  all  methods,  and  it  was  by  the  correlation  of  all  methods 
in  each  individual  case  that  the  best  ultimate  result  would 
be  arrived  at.  But  it  was  not  possible  to  use  every  method 
to  determine  the  refraction  in  every  instance.  Some  members 
•of  the  ophthalmic  profession  developed  a  special  capacity  in 
one  direction,  others  in  another  direction,  and  for  any  one 
man  to  be  coerced  into  adopting  other  men's  methods  would 
destroy  the  utihty  of  his  work.  But  what  would  probably 
be  more  enlightening  than  trying  to  arrive  at  one  absolute 
method  would  be  to  consider  the  imperfections  which  arose 
in  the  various  methods,  all  of  which  were  valuable.  But  for 
the  restriction  of  time,  the  debate  might  have  usefully  gone 
•on  further  yet. 

Mr.  Harrison  Butler,  in  reply,  expressed  his  pleasure  at 
hearing  the  views  of  Prof.  Gulstrand.  They  had  all  sat 
at  his  feet  for  many  years,  but  he  feared  that  few  of  them 
would  ever  reach  beyond  the  ankles.  He  would  like  to  try 
retinoscopy  with  the  slit  lamp,  but  for  the  present  the  excessive 
cost  of  the  apparatus  deprived  him  of  this  experience.  Mr. 
Ernest  Clarke  had  gone  into  the  matter  and  he  had  found 
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differences  between  his  results  with  and  without  atropine. 
He  was  not  surprised  to  hear  it,  but  the  question  was  which 
was  the  correct  refraction.  Witli  regards  to  difference  of 
^  D.,  there  were  a  few  individuals  with  an  acuity  of 
|,  and  these  could  often  with  certainty  choose  between 
two  lenses  with  a  difference  between  them  of  |-.  But  this 
I"  difference  generally  varied  from  time  to  time,  from  month 
to  month,  and  perhaps  from  day  to  day.  He  had  had  the 
opportunity  of  going  over  many  of  Mr.  Ernest  Clarke's  cases, 
and  he  had  occasionally  found  that  he  could  improve  them 
by  a  very  slight  correction.  This  might  easily  be  due  to 
transient  alterations,  which  he  was  sure  amounted  to  at 
least  ^  D.  He  wished  most  emphatically  to  emphasise 
that  his  methods  were  not  sloppy  ;  he  deprecated  "  sloppy  " 
refraction  as  much  as  Mr.  Clarke.  He  considered  that  it  was. 
not  necessary  to  slop  in  atropine  in  the  eyes  of  all  and  sundry, 
but  only  in  selected  cases.  He  devoted  at  least  half  an  hour 
to  every  refraction,  and  he  did  not  think  that  a  private  case 
could  be  worked  out  in  much  less  time.  He  agreed  that 
glaucoma  was  not  to  be  feared  from  homatropine  if  reasonable 
precautions  were  taken.  The  tension  must  be  estimated  and  the 
discs  examined  before  using  a  mydriatic.  He  could  confirm 
Mr.  Bishop  Harman's  remarks  upon  the  futility  of  refracting 
before  the  cycloplegic  had  had  time  to  act  fully.  Under 
partial  cycloplegia  the  result  might  be  wholly  inaccurate. 
He  agreed  with  Mr.  Worth  regarding  the  time  necessary  for 
full  atropine  cycloplegia  in  children.  For  convenience  sake 
at  his  school  clinic  the  atropine  was  instilled  for  an  hour  only. 
If  he  arrived  a  httle  too  soon  and  the  atropine  had  not  had 
the  full  time,  he  found  many  cases  in  which  refraction  was 
impossible.  He  believed  that  it  was  far  better  in  children 
who  needed  a  cycloplegic  to  instil  it  for  two  or  three  days. 
He  was  pleased  to  hear  what  ]\Ir.  Brinton  had  said.  He  had 
practised  in  South  Africa,  and  was  aware  of  the  conditions. 
He  did  not  doubt  that  the  American  temperament  was  more 
common  in  Johannesburg  than  in  London,  and  that  people 
fiddled  and  fussed  more  with  their  refractions  than  in  this 
country.     He  realised  that   there   were  men   with    3    acuity 
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who  could  discriminate  the  value  of  a  ^  cylinder,  and  some  of 
them  were  made  happy  by  such  a  minute  correction.  He 
also  found  that  a  plus  cylinder  horizontal  was  often  called  for 
when  a  similar  vertical  error  caused  no  symptoms.  Answering 
Mr.  Traquair  as  to  the  inattention  of  children,  if  working 
without  a  cycloplegic,  it  was  essential  to  examine  in  a  quiet 
room,  and,  if  possible,  alone.  The  examination  could  not  be 
done  in  a  crowd  or  in  the  presence  of  anything  liable  to  diminish 
the  child's  power  of  concentration.  In  answer  to  Mr.  Hugh 
Thomson  :  He  was  aware  that  refraction  without  a  cyclo- 
plegic was  not  exactly  upon  the  macula,  and  this  might  account 
for  many  of  the  discrepancies  between  the  retinoscopy  and 
the  patient's  choice.  The  final  act  of  all  refraction  was 
with  the  trial  frame  :  in  the  end  the  patient  had  to  chose  his 
own  glass  !  Mr.  Priestley  Smith  had  pointed  out  the  fact 
alluded  to  by  Mr.  Traquair.  Often  a  patient  would  take 
more  plus  with  both  eyes  together  than  with  either  alone, 
but  this  was  not  an  invariable  occurrence  ;  in  fact,  it  was 
the  exception  rather  than  the  rule.  In  a  recent  case  he  had 
worked  up  to  TS  D.  by  this  method,  following  retinoscopy, 
which  gave  1  D.  He  thought  that  there  might  be  some  latent 
hyperopia  and  instilled  homatropine  for  an  hour.  Under  the 
cycloplegic  the  lady  would  not  take  more  than  |  D. — that  is 
to  say,  the  cycloplegic  result  gave  1  D.  less  hyperme- 
tropia.  He  had  had  scores  of  similar  cases.  Regarding 
hyperphoria,  mentioned  by  Mr.  Stack,  he  thought  that  if  it 
existed  in  sufficient  degree  to  warrant  correction  with  prisms, 
then  it  would  be  obvious  without  a  cycloplegic. 


2.  On  the  cetiology  and  'prevention  of  convergent  concomitant 

squint. 

By  Percival  J.  Hay. 

When  the  following  records  were  begun,  it  had  been  my 
impression,  almost  amounting  to  a  conviction,  that  certain 
factors  in  the  personal  history  of  squinting  children  played 
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a  much  more  important  part  in  the  causation  of  squint  than 
they  had  up  to  then  been  given  credit  for.  And  so,  without 
putting  any  leading  questions,  the  parents  were  asked  in 
every  case  to  what  cause  or  circumstance  they  attributed 
the  squint. 


Table 

I. 

Groujp  A* 

Measles          .         .         .         .         .130 

Birth  or  early  infancy 

47 

Whooping-cough     . 

22 

Entry  into  school   . 

11 

Teething 

11 

Scarlet  fever    . 

4 

Broncho-pneumonia 

24 

Convulsions    . 

15 

Influenza 

10 

Falls  and  other  injuries 

37 

.  Other  causes 

32 

343 

Group  B.f 

No  ascertainable  cause 

• 

.       254 

Patients  with  relatives  tvJw  squint. % 

Of  Group  A     43  have  such  relatives 
Of  Group  B     57     ,,        ,,  ,, 


597 


Total     100 


*  For  reasons  of  economy  the  details  of  these  tables,  wliich  were  shown 
to  the  Society,  have  been  omitted. 

t  Many  of  the  cases  under  this  heading  are  probably  attributable  to 
measles. 

X  In  many  of  these  relatives  measles  or  some  other  affection  will  have 
preceded  the  squint,  so  that  heredity  probably  plays  only  a  minor  part  in 
the  causation  of  squint. 
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The  total  number  of  cases  investigated  is  597.  Of  these 
a  history  was  obtained  in  343.  About  the  remaining  254: 
no  information  could  be  gathered,  either  because  the  parent 
had  forgotten  or  had  not  noticed  any  apparent  cause,  or 
because  the  child  was  accompanied  by  an  elder  brother  or 
sister,  neighbour  or  foster-parent  who  was  unacquainted  with 
the  history  of  the  patient. 

Table  I  shows  the  total  number  of  cases  and  their 
distribution.  In  group  A,  comprising  those  cases  in  which 
a  history  could  be  obtained,  measles  and  scarlet  fever  present 
the  most  striking  figures,  viz.  130  and  4.  This  great  dift'erence 
must  be  accounted  for.  It  is  clear  that  in  the  case  of  scarlet 
fever  we  might  discount  the  parents'  statements,  because  the 
number  is  so  small  as  to  come  A\ithin  the  region  of  coincidence 
or  mistaken  observation  ;  but  when  the  figure  is  so  large,  as 
in  the  case  of  measles,  we  are  bound  to  accept  the  situation, 
and  to  say  that  the  evidence  must  be,  on  the  whole,  trust- 
worthy. It  is  obvious  also  that  the  parents  can  have  no 
interest  in  attributing  to  measles  what  they  might  as  well, 
if  they  felt  so  inclined,  attribute  to  scarlet  fever,  both  being 
common  diseases  of  childhood.  It  might  be  argued  that 
measles  is  more  common  than  scarlet  fever,  but  the  incidence 
of  measles  as  compared  with  scarlet  fever  is  only  about  7  to  1 , 
whereas  the  incidence  of  squint  following  measles  as  compared 
with  squint  following  scarlet  fever  is  from  our  figures  30  to  1. 

The  theory  that  hypermetropia  has  caused  these  squints 
falls  to  the  ground,  because  we  cannot  imagine  that  hyperme- 
tropia is  reserved  for  children  subject  to  measles,  and  that 
scarlet  fever  cases  are  emmetropic  or  myopic.  Nor  can  we 
suppose  that  the  fusion  sense  is  less  well  developed  in  children 
who  are  going  to  get  measles  than  in  those  who  are  going 
to  get  scarlet  fever.  We  must  seek  for  another  explanation, 
and  I  conclude  that  measles  in  itself  contains  the  cause  of 
squint.  It  is  well  known  that  measles  is  often  anything  but 
a  slight  disorder,  and,  apart  from  having  a  death-rate  that  is 
considerable,  it  can  also  cause  severe  nerve  lesions,  such  as 
polyneuritis,  paraplegia  and  hemi})legia.  Incidentally,  it  will 
be  remembered  that  it  is  the  onlv  one  among  the  exanthemata 
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of  childhood  which  regularly  affects  the  eyes  and  causes  an 
intense  conjunctivitis.  I  think  it  is  reasonable  to  assume 
that  measles,  and  perhaiDs  other  diseases,  such  as  whooping- 
cough  and  influenza,  which  can  act  upon  the  nervous  system, 
produce  a  toxin  which  in  some  cases  temporarily  or 
permanently  affects  the  nervous  mechanism  of  which  the 
sixth  nerve  forms  a  part. 

I  am  not  very  much  concerned  in  propounding  a  theory 
as  to  how  and  where  the  toxin  acts,  but  perhaps  some  specula- 
tion might  be  allowed.  The  impairment  of  movement  always 
concerns  both  external  recti,  so  the  lesion  is  necessarily  a 
central  one.  We  know  that  the  nervous  control  over  the 
action  of  the  external  rectus  is  a  double  one,  from  the  fact 
that  in  conjugate  deviation  of  the  eyes,  paralysis  of  the 
lateral  movement  occurs,  without  any  interference  with  the 
act  of  convergence  and  divergence,  and  we  know  that  the 
opposite  is  also  true. 

It  may  be  supposed,  therefore,  that  there  are  two  centres 
governing  the  movement  of  the  external  rectus,  one  of  them 
concerned  in  controlhng  the  conjugate  movements  of  the 
external  rectus  of  one  side  with  the  internal  rectus  of  the 
opposite  side,  and  the  other  a  centre  for  divergence  concerned 
in  presiding  over  the  associated  movements  of  the  two  external 
recti,  in  balancing  the  movements  of  the  interni  in  the  act  of 
convergence  and  divergence.  A  mere  lack  of  tone  in  this 
centre  would  probably  just  be  sufficient  to  allow  the  eyes  to 
overbalance,  if  I  may  use  the  expression,  and  a  more  severe 
interference  with  the  functions  of  the  centre  would  account 
for  greater  deviation. 

On  this  assumption  many  clinical  facts  and  observations 
receive  an  explanation.  First  of  all,  we  can  understand  why 
a  squint  may  occur  where  there  is  no  error  of  refraction  ; 
also  where  the  refraction  is  low  and  equal  in  amount.  We 
can  also  see  why  some  cases  of  nebulae  squint  and  others 
do  not  ;  why  some  cases  of  congenital  cataract  s(iuint  and 
others  do  not ;  why  only  a  small  i)ro])ortion  of  the  ])opulation 
afflicted  with  hypermetropia  scjuiiit  and  the  remainder  tlo 
not  ;   why,  on  the  other  hand,  a  s(|iiint  may  be  absent  where 
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there  is  a  unilateral  liigh  degree  of  hyperinetropia  with  very- 
defective  vision,  the  patient  not  htiving  been  affected  by  one 
of  the  exanthemata  or  other  causes  under  review.  It  explains 
why  there  is  no  relationship  between  the  amount  of  refraction 
and  the  degree  of  deviation.  It  accounts  for  the  fact  that 
some  cases  recover  spontaneously  without  treatment,  some 
quickly  and  some  only  after  a  lapse  of  time.  It  explains 
w^hy  correction  of  the  refractive  error,  which  diminishes  the 
impulse  required  for  accommodation  and  convergence,  is 
sometimes  all  that  is  necessary  to  restore  balance  between 
convergence  and  divergence,  and  it  explains  why  the  instil- 
lation of  a  mydriatic  has  the  same  effect. 

This  centre,  however,  is  not  only  sensitive  to  a  toxin, 
such  as  is  produced  by  measles,  and  to  a  lesser  extent  perhaps 
by  influenza  and  other  affections,  but  also  to  injury,  and  I 
think  that  the  statements  made  by  parents  who  attribute 
the  squint  to  a  fall,  or  to  convulsions,  or  to  the  strain  of 
w^hooping-cough,  cannot  but  be  accepted  in  the  majority 
of  instances  ;  probably  the  cases  of  squint  following  birth 
of  the  child  are  of  similar  origin,  and  one  cannot  but  think 
that  a  proportion  of  those  that  are  attributed  to  "  entry 
into  school "'  are  not  due  to  the  fact  that  the  child  is  more 
occupied  with  close  work,  but  rather  to  the  fact  that  the 
child  in  its  new  surroundings  gets  knocked  about,  falls, 
receives  blows  on  the  head  from  its  school-fellows,  etc., 
and  so  the  condition  is  really  one  of  injury.  And  while  I 
think  that  perhaps  further  evidence  is  required,  it  is  quite 
possible  that  physical  or  mental  distress  or  shock,  such  as  we 
find  in  teething,  burns,  and  severe  operations,  may  also  act 
upon  this  centre  and  cause  a  squint,  as  a  result,  j)erhaps,  of 
bio-chemical  changes. 

The  exciting  factors  in  the  causation  of  squint  might  be 
tabulated  as  follows  : — 

Table  II. — Exciting  Factors  in  the  Causntion  of  Squint. 

(1)  Toxaemia — measles,  broncho-pneumonia,  whooping-cough, 
influenza. 
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(2)  Trauma — school  games,  falls  and  other  injuries,  convul- 

sions, whooping-cough,  birth. 

(3)  Physical     and    mental    distress    or    shock    (?) — teethings 

burns,  operations,  etc. 

(4)  Imitation  (?). 

A  share  in  the  production  of  squint  has  been  claimed  for 
many  other  conditions.  Without  appraising  their  merits,  I 
should  feel  inclined  to  classify  them  as  predisposing  causes^ 
so  that  finally  all  the  factors  in  the  causation  of  squint  might 
be  conveniently  grouped  under  the  following  headings  : 

Table  III. — Factors  in  the  Causation  of  Squint. 

1.  Exciting  factors : 

(1)  Toxaemia. 

(2)  Trauma. 

(3)  Physical  or  mental  distress  or  shock  ? 

(4)  Imitation  ? 

2 .  Predispos ing  factors : 

(1)  Hyp)ermetropia  (Bonders). 

(2)  Defective  fusion  faculty  (Worth). 

(3)  Convergence  excess. 

(4)  Divergence  insufficiency. 

(5)  Hyperphoria. 

(6)  Heredity. 

3.  Developmental  factors : 

(1)  Inherited. 

(2)  Not  inherited. 

"  Prevention  is  better  than  cure."  I  have  already  stated 
that  it  is  not  a  matter  of  very  great  moment  how  measles 
causes  squint,  but  the  circumstance  that  measles  is  an  im- 
portant cause  of  squint  mu.st,  if  we  are  satisfied  on  the  point, 
be  of  general  concern.  For  although  we  cannot  prevent 
patients  from  getting  measles  and  so  from  getting  squint,  if 
it  were  generally  and  sufficiently  well  known  that  measles  is 
responsible  for  a  large  ])roportion  of  the  cases  of  squint, 
the  practitioner  would  be  able  to  impress  the  fact  upon  the 
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parents,  and  to  warn  them  that  they  should  be  on  the  look- 
out for  this  complication,  and  to  instruct  them  to  bring  the 
child  at  once  for  advice.  There  is  no  doubt  that  the  longer 
the  imbalance  prevails,  the  more  difficult  does  it  become  to 
restore  it  by  such  simple  means  as  correction  of  the  refractive 
error  and  the  instillation  of  a  mydriatic.  On  the  other  hand, 
I  am  con\'inced  that  the  establishment  of  a  squint  could  be 
prevented  in  many  cases  if  the  child  were  brought  as  soon 
as  the  squint  was  noticed.  We  cannot  hope  that  this  will  be 
done  until  the  general  practitioner  is  made  aware  of  the  fact 
that  squint  is  a  complication  of  measles  and  sometimes  of 
the  other  exanthemata.  At  present  he  does  not  know, 
because  the  squint  does  not  occur  during  the  time  of  his 
attendance — which  generally  lasts  only  a  week— but  occurs 
two  or  three  weeks  afterwards,  and  sometimes  later. 

Mr.  Claud  Worth  said  members  had  listened  with  great 
interest  to  Mr.  Hay's  paper,  and  the  tables  shown  were 
valuable  and  useful  additions  to  evidence.  In  the  main  he 
agreed  with  what  Mr.  Hay  had  said,  though  there  were  several 
minor  points  of  difference.  In  hospital  practice  the  speaker 
had  carefully  noted  down  the  reasons  to  which  the  squint 
was  attributed  by  the  parents.  Mr.  Hay  found  that  measles 
was  blamed  for  it  about  six  times  as  often  as  was  whooping- 
cough.  In  his  own  cases  at  Moorfields  the  blame  had  been 
distributed  nearly  equally  between  measles  and  whooping- 
cough.  Another  curious  point  :  In  private  practice  one 
asked  the  mother  to  what  she  attributed  the  squint ;  also 
when  she  first  noticed  it.  One  expected  to  get  a  history 
from  these  people  more  often  than  from  hospital  patients, 
but  in  private  practice  one  found  the  i-quint  attributed  to 
some  infantile  disease  much  more  seldom,  which  leads  one 
to  think  that  hospital  patients  often  draw  upon  their  imagina- 
tion. Mr.  Hay  said  one  would  not  expect  that  patients  with 
defective  fusion  sense  were  more  likely  to  get  measles,  and  the 
speaker  agreed  ;  but  patients  with  defective  fusion  sense 
getting  measles  were  more  likely  to  squint.  This  was  shown 
by  the  fact  that  a  patient  who  had  had  measles  and  who  had 
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recently  begun  to  squint  did  not  see  double,  whereas  a  child 
who,  from  diphtheria,  had  a  squint,  manifestly  of  local  origin, 
saw  double,  and  that  was  a  very  clear  point.  As  to  pre- 
disposing and  immediate  exciting  causes,  it  was  not  a  very 
big  point  as  to  whether  one  called  a  particular  factor  an 
exciting  cause  or  a  predisposing  cause  ;  it  was  difficult  to 
separate  them.  He,  Mr.  Worth,  maintained  that  in  a  typical 
case  of  squint  this  defect  of  the  fusion  sense,  this  want  of 
the  potential  faculty  of  binocular  vision,  was  the  cause  which 
made  the  squint  possible  :  and  anything  which  upset  the 
convergence,  whether  by  means  of  the  nerve  muscle  mechan- 
isms or  through  the  accommodation  in  any  way,  was  likely  to 
cause  squint. 

Mr.  Maddox  said  he  was  interested  in  Mr.  Hay's  paper. 
It  would  seem  as  though  any  depletion  of  the  nerve  energy 
of  the  oculo-motor  apparatus  would  naturally  affect  most 
the  weakest  conjugate  innervation,  namely,  that  concerned 
with  divergence.  Measles  is,  perhaps,  a  powerful  depleting 
cause.  It  was  a  valuable  thought  the  reader  had  brought 
forward,  namely,  in  the  aetiology  of  squint  to  take  the  divergent 
reflexes  more  into  account.  So  weak  were  these  that  many 
doubted  their  existence.  Sir  George  Berry,  for  instance, 
would  not  listen  to  the  suggestion  that  there  was  a  divergent 
innervation  at  all.  For  many  years  the  speaker  thought  it 
most  hkely  that  it  was  connected  with  the  sympathetic 
nervous  system  acting  in  antagonism  to  convergence  in  the 
same  way  as  the  dilating  fibres  of  the  iris  were  antagonistic 
to  the  sphincters.  In  children  convergence  was  very  powerful, 
and  the  diverging  faculty  was  the  one  most  prone  to  suffer 
from  any  nervous  depletion.  He  agreed  with  Mr.  Hay 
that  it  would  be  the  central  conjugate  diverging  reflex  which 
was  affected,  not  merely  the  sixth  nerves. 

Mr.  PiCKARD  said  this  question  was  partly  a  matter  of 
simple  statistics.  He  did  not  deny  the  pos.sibility  that  the 
contention  of  the  reader  of  the  paper  was  true.  It  might  bo 
that  his  position  was  stronger  than  was  apparent,  but  he 
thought  the  evidence  brought  forward  was  not  complete. 
It  was  not  complete  on  the  question  of  the  incidence  of  these 
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diseases  or  causes  in  the  general  population.  For  instance, 
the  incidence  .should  be  stated  in  the  particular  specimen  of 
the  population  one  had  to  deal  with  in  that  particular  locality, 
at  that  age,  and  the  amount  of  measles  existing  at  that  time. 
Unless  such  figures  were  available  for  comparison  with  the 
cases  under  consideration,  the  evidence  was  not  complete. 
The  same  might  be  said  of  the  evidence  of  injuries  to  children. 
Until  these  details  could  be  brought  forward,  the  question 
could  not  be  regarded  as  proved. 

The  President  said  the  last  speaker's  remarks  were  quite 
to  the  point,  as,  no  doubt,  Mr.  Hay  would  agree.  Statistics 
were  notoriously  misleading.  When  the  evidence  was  com- 
plete, it  should  be  scientifically  sifted  and  the  facts  correlated 
by  a  trained  statistician.  Usually  all  that  was  done  when 
people  used  statistics,  as  they  believed,  was  that  they  abused 
them. 

Mr.  Hay,  in  reply,  thanked  the  speakers  for  their  remarks. 
He  added  that  the  cases  had  been  collected  over  a  period  of 
six  years,  and  that  they  had  been  drawn  from  a  population 
exceeding  1,000,000,  so  that  he  did  not  think  that  any  one 
of  the  exanthemata  was  hkely  to  show  an  undue  influence  in 
the  tables. 
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1.  "  Delhi-green"  glass. 
By  N.  Bishop  Harmax. 

Some  years  ago  I  had  presented  to  me  an  old  pair  of  tortoise- 
shell  spectacles.  Attached  to  them  was  a  label  inscribed, 
"  These  spectacles  were  found  at  Delhi,  India,  just  after  the 
Mutiny.  The  green  lenses  are  a  most  perfect  neutral  and 
cannot  be  produced  to-day."  The  spectacles  are  believed  to 
be  of  European  manufacture,  but  where  the  glass  contained 
in  the  rims  originally  came  from  cannot  be  judged.  I  must 
confess  that  on  reading  the  inscription  my  impression  was 
one  of  increduhty  so  far  as  the  qualities  of  the  glass  were 
concerned,  but  later  I  found  that  the  statements  were  in 
fact  true. 

The  comfort  of  the  glass  for  use  in  brilliant  sunlight  was 
unmistakable,  and,  desiring  to  get  some  like  them,  I  tried 
one  or  two  firms  without  success.  Messrs.  Hamblin's,  of 
London,  said  they  would  try  to  secure  a  match,  and  after 
much  trouble  on  their  part  they  have  succeeded  in  getting 
very  close  to  it.  The  features  of  the  glass  are  these  :  The 
green  tint  is  comfortable  and  does  not  make  everything  of 
too  violent  a  green  hue  ;  there  is  sufficient  transmission  of 
light  to  give  some  colour  sense  ;  it  is  therefore  cheerful. 
When  tested  for  its  spectrum,  it  is  found  to  give  a  better 
reduction  of  both  the  red  and  ultra-violet  ends,  combined 
with  a  high  percentage  of  transmission  than  any  other  glass 
in  common  use.  I  have  given  it  the  name  of  "  Delhi-green  " 
glass  for  convenience  in  reference. 

Spectrum  photographs  have  been  taken  with  a  uuinber  of 
glasses  in  common  use  by  S.  Judd  Lewis,  D.Sc,  and  these 
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were  shown  in  illustration ;  also  a  graph  has  been  prepared 
showing  both  the  eftective  wave  lengths  and  transmission  of 
these  different  glasses  of  equal  thickness  (2  mm.). 

A  nickel-iron  spark  gives  a  very  long  spectrum,  from  the 
ultra  red  of  over  7000  wave  length  to  an  ultra-violet  of 
some  2150.  The  interposition  of  these  glasses  between  the 
spark  and  the  films  gives  the  following  effects  : 

White  spectacle  crown  causes  no  change  at  the  red  end, 
but  shortening  of  the  ultra-violet  end  to  about  2950,  with 
a  small  loss  of  transmission. 

London  smoke  has  very  little  more  effect  upon  the  spectrum 
than  the  foregoing  ;  it  has  practically  no  effect  on  the  red 
end  and  only  slightly  shortens  the  ultra-violet  end.  But 
transmission  is  reduced  to  about  55  per  cent.  It  is  an  amazing 
experiment  to  put  up  a  dense  black  piece  of  London  smoke 
glass  and  to  find  that  it  has  apparently  no  effect  in  checking 
the  passage  of  the  rays  of  a  mercury  vapour  lamp. 

Signal  green,  or  what  is  commonly  know^n  as  peacock-blue, 
has  most  effect  at  the  red  end,  relatively  less  at  the  ultra- 
violet end,  but  it  reduces  transmission  considerably  to  nearly 
50  per  cent. 

Pot  blue,  in  common  use  amongst  furnace  workers,  gives  a 
very  limited  wave-length  to  the  blue,  violet  and  ultra-violet ; 
it  has  not  much  effect  at  the  ultra-violet  end,  but  its  visibility 
is  good  for  blue,  being  80  per  cent.,  but  since  its  spectrum  is 
so  limited  it  is  a  very  dark  glass. 

Crookes'  A  gives  excellent  transmission — some  88  per  cent. 
It  is  ineft'ective  at  the  red  end  ;  but  more  effective  than  the 
pot  blue,  and  about  equal  to  signal  green,  at  the  ultra-violet 
end. 

"  Delhi-green  "  cuts  oft'  the  extreme  red  end  and  all  the 
ultra-violet  rays,  which  Crookes'  A  does  not.  Its  transmission 
is  good,  65  per  cent. — that  is,  better  than  signal  green, 
or  London  smoke,  and  coming  close  after  Crookes'  A. 

These  spectrum  and  transmission  effects  confirm  the  feeling 
of  comfort  which  the  wearing  of  this  glass  produces,  and  I 
suggest  that  this  is  the  type  of  glass  which  will  prove  most 
comfortable  to  our  patients  who  need  protection  from  exces- 
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sive  glare  when  out  of  doors  either  in  this  country  during 
very  bright  weather  or  in  the  tropics,  or  for  patients  suffering 
from  disease  conditions  that  demand  protection  from  glare. 
We  need  a  glass  wliich  combines  a  pleasant  diminution  of 
the  intensity  of  the  light,  yet  allowing  for  what  I  have  called 
visibility,  combined  with  complete  protection  from  the  hot 
red  rays  and  the  irritating  ultra-violet  rays,  and  the  "  Delhi- 
green  "  glass  gives  this. 

]\Ir.  Gardner  (ex-President,  Rontgen  Society)  said  he  was 
extremely  pleased  to  have  witnessed  this  exhibition  of  Delhi 
glass.  He  spent  the  greater  part  of  his  hfe  with  the  late 
Sir  William  Crookes,  and  at  the  date  of  his  death  they  were 
in  the  midst  of  experiments  in  the  production  of  a  glass  which 
would  be  more  suitable  for  these  purposes.  The  work  was 
still  going  on,  though,  he  was  sorry  to  say,  very  slowly.  The 
glass  now  shown  had  a  very  peculiar  absorption  band  in  the 
middle  of  the  green,  and  he  hoped  he  would  have  the  oppor- 
tunity of  examining  it  more  closely.  The  aim  of  Sir  AVilUam 
Crookes  was  always  to  produce  as  much  hght  as  possible — 
ordinary  visible  light — while  cutting  off  ultra-violet  and  heat 
rays.  That  aim  was  still  before  those  who  were  working  at 
the  problem.  The  absorption  of  the  glass  shown  was  ex- 
tremely interesting.  He  did  not  understand  from  Mr.  Harman 
whether  he  succeeded  in  getting  it  reproduced  in  England  ; 
but  if  there  was  any  difficulty  about  that,  he  felt  sure,  from 
the  position  he  was  in  now,  that  he  would  be  able  to  reproduce 
it  without  difficulty.  He  said  that  the  demand  for  a  glass 
transmitting  blue  and  green  was  much  greater  than  for  a 
glass  which  cut  off  the  greater  part  of  the  infra-red  rays. 
The  latter  was  being  produced  in  only  very  small  quantities 
in  consequence.  The  price  he  knew  nothing  about  ;  he  was 
interested  only  in  the  production. 

Sir  John  Parsons  said  Sir  William  Crookes  entered  into 
a  scientific  investigation  of  various  kinds  of  glass,  introducing 
into  them  various  metallic  salts  in  his  efforts  to  discover  a 
glass  which  would  cut  of?  both  infra-red  and  ultra-violet  rays. 
It  was  Very  difficult  to  obtain  a  glass  which  did  both  without 
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producing  a  very  considerable  reduction  in  the  transmission 
of  light.  There  were  several  glasses,  possessing  different 
properties,  which  were  selected  out  of  some  hundreds  which 
he  made,  those  having  the  best  properties  for  certain  purposes. 
There  was  at  present  a  boom  in  tlie  elimination  of  ultra-violet 
light  for  clinical  purposes,  and  it  was  only  natural  that  those 
particular  glasses  which  were  known  as  "  Crookes'  A"  and 
"  Crookes'  B  "  should  have  got  on  the  market,  as  they  trans- 
mitted the  maximum  amount  of  light  and  eliminated  the 
maximum  amount  of  ultra-violet  radiation.  They  were  not 
made  specifically  for  the  glass-blower  at  all,  because  at  the 
outset  of  the  investigation  by  the  Royal  Society  Committee 
it  became  improbable  that  glass-workers'  cataract  was  due  to 
ultra-violet  radiation.  With  regard  to  heat  absorption  and 
the  question  of  the  British  working  man,  which  Mr.  Butler 
made  striking  reference  to,  and  to  the  Government  action  in 
the  matter,  those  remarks  were  not  quite  justified.  Messrs. 
Xuttall,  at  St.  Helens,  were  kind  enough  to  place  their  work 
at  the  disposal  of  the  Glass  Research  Committee  for  investiga- 
tion ;  also  that  firm  got  a  considerable  number  of  goggles 
containing  various  glasses,  which  were  placed  at  the  disposal 
of  the  workmen,  and  they  ^^ere  urged  to  use  them.  As  a 
result,  however,  the  workmen  would  not  use  these  glasses. 
^\'ith  regard  to  acetylene  welding,  the  Royal  Society  Com- 
mittee had  nothing  to  do  with  that,  although  some  of  Sir 
William  Crookes'  glasses  might  have  been  suitable.  The 
British  worker  was  under  no  disability  in  regard  to  that, 
because  he  could  not  work  at  this  welding  unless  he  wore 
goggles.  The  Departmental  Committee  on  BUndness  were 
seriously  concerned  about  the  question  of  wearing  goggles. 
It  was  a  very  important  point  economically,  particularly  the 
wearing  of  protective  goggles  against  the  entry  of  foreign 
bodies.  Most  people  would  agree  that  the  loss  economically 
from  loss  of  time  and  the  payment  of  compensation  far 
exceeded  the  amount  paid  as  compensation,  etc.,  in  miners' 
nystagmus,  which  was  said  to  be  about  a  miUion  pounds  a 
year.  Yet,  however  much  persuasion  was  tried,  it  was 
impossible  to  get  the  British  working  man  to  wear  goggles 
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at  his  work  ;  it  was  considered  by  him  '"  bad  form/'  and 
hence  was  taboo.  Some  regarded  it  as  effeminate.  Even 
penal  measures  did  not  lead  to  their  adoption.  For  visual 
purposes  the  Delhi-green  glass  might  be  very  comfortable, 
but  he  did  not  think  that,  for  ordinary  purposes,  it  was  the 
ideal.  It  absorbed  an  enormous  proportion  of  light,  and  if 
people  wore  glasses  tinted  with  colour  of  any  kind,  it  meant 
they  became  adapted  to  the  particular  colour.  He  thought 
the  ideal,  from  the  purely  visual  point  of  view,  was  to  get  a 
glass  which  absorbed  the  maximum  of  the  ultra-violet  and 
a  considerable  quantity  of  the  heat  rays.  If  a  glass  absorbed 
any  great  quantity  of  the  heat  rays,  it  became  in  itself  a  source 
for  the  radiation  of  heat,  i.  e.  it  became  hot,  and  itself  radiated 
heat.  "With  regard  to  the  luminous  part  of  the  spectrum, 
what  was  wanted  was  a  glass  which  would  diminish  the 
intensity  of  the  light  evenly  throughout  the  visible  spectrum, 
without  any  definite  absorption  bands  at  all.  A  committee 
which  sat  during  the  war  considered  the  question  of  smoked 
and  otherwise  darkened  glasses  for  the  soldiers  in  Mesopotamia, 
and  on  that  Committee  Mr.  Chance,  physicists,  and  others 
were  engaged.  At  that  Committee  he.  Sir  John,  asked 
whether  it  was  possible  to  obtain  a  tinted  glass  which  would 
simply  diminish  the  amount  of  light  evenly  throughout  the 
spectrum.  Everyone  agreed  that  this  was  practically  impos- 
sible. All  the  tinted  glasses  possessed  absorption  bands. 
At  the  same  time,  the  glasses  tinted  with  London  smoke 
absorbed  fairly  evenly  through  the  length  of  the  spectrum, 
and  it  did  not  mean  a  special  colour  adaptation,  which,  he 
thought,  must  be  detrimental  for  certain  purposes  ;  it  was  an 
abnormal  condition. 

Mr.  Healy  considered  the  question  now  under  discussion 
a  very  big  one,  and  that  it  was  worthy  of  a  full  discussion 
on  some  future  occasion.  \\'ith  regard  to  the  use  of  goggles 
for  protective  purposes,  especially  against  the  entrance  of 
foreign  bodies  into  the  eyes,  that  was  a  question  in  whicli 
he  had  tried  to  take  an  interest  in  the  various  works  in  his 
district ;  and  he  found  it  very  difficult  to  get  workmen 
interested,    especially    tlir    older    ones.     He    was,    however, 
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tacklins  the  younger  men,  especially  the  better  educated 
among  them,  such  as  those  who  were  attending  the  welfare 
centres  of  the  works.  Most  big  works  nowadays  had  these 
centres,  and  had  very  good  men  at  the  head  of  them.  Much 
good,  he  thought,  could  be  done  in  that  way.  He  hatl  got 
some  of  the  younger  men  to  adopt  goggles  ;  he  used  ordinar}' 
triplex  glasses.  Much  could  be  done  by  getting  into  touch 
with  some  such  organisation  as  the  '"  Safety  First  League," 
which  could  arrange  lectures  where  spectacles  could  be 
demonstrated  Avith  the  markings  made  on  the  glass  by  the 
foreign  bodies.  He  thought  all  ophthalmic  surgeons  who 
were  working  in  industrial  districts  should  try  to  organise 
popular  lectures  on  the  subject.  It  would  require  a  long 
time  to  get  the  working  man  to  realise  the  importance  of  it, 
but  the  prejudice  on  the  subject  would,  he  beUeved,  be  over- 
come by  tackling  the  younger  men  ;  it  seemed  hopeless  to 
make  any  attempt  to  impress  it  on  the  older  ones.  With 
regard  to  the  question  of  the  visibihty  of  various  protective 
goggles  from  heat  rays  or  ultra-violet  rays,  he  had  been 
trying  to  use  Crookes'  glass  for  that  purpose,  but  steel  smelters 
used  largely  non-standard  cobalt  blue.  He  had  tried  to  get 
them  to  adopt  the  very  deep  Crookes,  cutting  off  the  ultra- 
violet rays.  Those  who  had  tried  them  admitted  they  were 
more  comfortable  and  that  they  saw  better  with  them,  but 
that  there  was  a  difference  in  tke  visibility,  and  they  could 
not  so  well  judge  with  them  the  exact  time  at  which  to  tap 
the  furnace.  It  was  a  question  of  long  experience  with  one 
type  of  glass. 

The  President  said  the  discussion  must  not  be  allowed  to 
extend  to  the  subject  of  mechanical  ])rotection  of  eyes  from 
injury,  though  the  Society  was  glad  to  have  attention  drawn 
to  that,  because  one  knew  the  great  loss  of  time  and  the 
amount  of  injury  which  resulted  from  the  lack  of  such  protec- 
tion. And  Mr.  Healy's  suggestion  on  that  point  was  useful, 
as  it  might  lead  to  surgeons  spreading  the  idea  more  widely. 
Everyone  knew  the  difficulty  of  getting  protection,  and  he 
was  impressed  by  the  enormous  number  of  people  who  were 
suffering  from  foreign  bodies  having  become  impacted  in  the 
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cornea,  especially  during  the  sharpening  of  tools  at  emery 
wheels.  He  himself  took  steps  to  communicate  with  Mr. 
Lloyd  George  when  he  was  Minister  of  Munitions,  and  asked 
whether  it  would  not  be  possible  to  increase  the  output  of 
war  munitions  by  the  provision  of  protecting  goggles  when 
working  at  emery  wheels.  But  even  at  that  time  and  in 
those  circumstances  the  whole  thing  failed  ;  whether  owing 
to  inertia  in  the  Government  Department  or  because  they 
were  aware  of  the  impossibility  to  get  men  to  wear  goggles 
he  did  not  know.  Valuable  suggestions  had  now  been  made, 
and  perhaps  the  matter  might  be  furthered  on  the  lines 
suggested  whenever  there  was  an  opportunity. 

Mr.  Stack  asked  whether  there  was  any  method  for  ascer- 
taining whether  a  certain  glass  was  really  Crookes'  glass  or 
not.  The  public  had  got  the  idea  of  the  Crookes'  glass,  and 
many  were  insisting  on  having  the  Crookes'  "A".  Patients 
came  to  him  with  spectacles  which  they  had  given  a  lot  of 
money  for  and  told  him  they  were  of  the  Crookes'  glass. 
Crookes'  were  a  purple  tint,  but  he  did  not  know  whether 
there  was  an  easier  method  of  making  sure.  If  the  olass 
was  in  a  frame,  he  at  present  had  to  take  it  out  and  get  it 
into  a  particidar  light,  and  test  it  against  white  paper  in  order 
to  bring  out  the  purple  tinge  one  saw  coming  through  the 
edge  of  Crookes'  glass.  He"  had  several  times  demonstrated 
that  the  patients  who  considered  they  had  Crookes'  glass 
had  not  that  kind  at  all. 

Mr.  Bishop  Harman.  in  reply,  saifl  the  glass  was  not 
considered  perfect,  and  he  would  be  delighted  to  make  it 
better.  The  particidar  specimen  he  showed  was  made  by 
Chance,  of  Birmingham.  It  was  not  an  industrial  glass, 
and  was  not  intended  for  any  and  every  patient — certainly 
not  in  this  country.  Here  the  average  })atient  wanted  a 
glass  as  white  as  it  could  be  got.  This  glass  was  for  those 
who  were  subject  to  glare,  here,  but  especially  in  the  Tropics. 
Patients,  under  certain  circumstances,  liked  a  tinted  glass  ; 
they  were  not  content  with  glasses  which  were  nearly  white  ; 
they  liked  something  which  reduced  the  sense  of  light  to  their 
eyes.     And  it  was  ])articularly  for  those  who  suffcri'd  from 
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some  defect  of  vision,  such  as  arose  from  disease,  cyclitis 
or  retinitis  ;  these  patients  wanted  special  protection — they 
liked  this  glass.  It  might  not  be  scientifically  perfect,  but 
it  was  a  glass  that  was  very  comfortable  to  wear. 


2.  The  aqueous  humour  and  novarsenobenzol.  An  experi- 
mental investigation  into  the  composition  of  the  aqueous 
humour  and  some  of  the  organs  of  rabbits,  after  intravenous 
injection  of  novarsenobenzol* 

By  Humphrey  Neame  and  Frank  W.  Bury,  M.Sc. 

Object. — The  object  of  this  investigation  was  to  try  and 
establish  whether  any  arsenic  was  passed  into  the  anterior 
chamber  after  intravenous  injection  of  Novarsenobenzol  in 
rabbits. 

(1)  Inocidation  of  novarsenobenzol  and  collection  of  aqueous 
humour  and  organs. — Three  rabbits,  Nos.  38,  39  and  40,  were 
given  each  an  injection  into  the  ear  vein  of  0'3  grm.  of 
novarsenobenzol,  batch  No.  102  of  Corbiere,  Paris,  dissolved 
in  5  c.c.  of  saUne.  Two  hours  after  the  time  of  injection 
the  rabbits  were  killed  instantaneously  by  intravenous  injec- 
tion of  10  c.c.  of  air  into  the  same  vein  of  the  other  ear.  Within 
ten  minutes  of  death  the  aqueous  humour  was  withdrawn 
by  means  of  a  long  graduated  1  c.c.  syringe  fitted  with  a  half- 
inch  needle  of  the  smallest  cahbre  obtainable.  The  fluid  was 
withdrawn  without  draining  the  anterior  chambers  dry,  so  as 
to  avoid  the  likelihood  of  suction  of  blood  or  serum  from 
the  iris.  In  all,  five  out  of  the  six  eyes  were  so  tapped.  It 
was  necessary  to  mix  the  five  samples  of  aqueous  in  order 
to  obtain  a  quantity  of  sufficient  size  for  analysis. 

Heart  blood,  liver  and  muscle  were  taken  from  No.  38 
rabbit,  for  comparison. 

The  weights  of  the  rabbits  were  as  follows  : — 

*  The  \vriter  records  his  acknowledgnients  to  the  Yarrow  Research  Fund 
of  the  London  Hospital,  by  whose  generosity  the  expenses  of  this  investi- 
gation were  defrayed. 
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No.  38  .  .  .  .       3,050  grm. 

No.  39  .  .  .  .       4,010     „ 

No.  40  .  .  .  .       3,030     „ 


Total         .  .  .     10,090  grm. 

Total  novarsenobeuzol  injected  in  the  rabbits,  0*9  grm. 
Average  proportion  of  novarsenobenzol  is  1  part  per  11.210 
parts  of  body-weight. 

This  is  a  fair  comparison  against  whicli  to  put  the  arsenic 
content  of  the  anterior  chamber,  but  not  quite  fair  for  the 
arsenic  content  of  the  organs,  for  the  latter  were  all  taken 
from  No.  38  rabbit.  For  practical  purposes  it  is  sufficiently- 
accurate,  its  error  being  not  more  than  about  0*1  per  cent. 

The  weights  of  the  various  samples  are  their  weights  as 
taken  immediately  after  they  were  bottled,  before  any  evapora- 
tion had  occurred.  They  were  calculated  in  the  usual  way, 
and  obtained  by  subtracting  tlie  weight  of  the  empty  glass 
vessel  and  stopper  from  the  weight  of  the  same  occupied 
w4th  the  respective  tissue  : 

Aqueous  humour      .  .  .      r86  grm. 

Blood 6-15     „ 

Liver       .....   27" 4       ,, 
Muscle    .....   26' 25     ,, 
(2)    The  following  is  the  report  by  Mr.  F.  W.  Bury,  M.Sc, 
who   kindly   undertook   the   very   laborious   analysis   of   the 
above  tissues  : 

Report  on  the  Amount  of  Arsenic  found  in  the  Liver, 
Blood,  Muscle  and  Aqueous  Humour  supplied. 

Method  of  analysis. — The  method  adopted  for  testing  the 
organic  matter  was  the  one  prescribed  in  The  Standard 
Mi'thods  of  Chemical  Analysis,  by  Scott.  The  finely  chopped 
and  well-mixed  sample  was  placed  in  a  large  flask  and  enough 
water  added  to  produce  a  fluid  mass. 

An  ecjual  (luanlity  of  concentrated  hydrochloric  acid 
and  1  to  2  grm.  of  potassium  chlorate  were  added,  the 
flask  shaken  and  placed  on  a  steam  bath.  Nascent  chlorine 
is   evolved,    which    vigorously   attacks   the   organic   nuitter : 
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0*5  grm.  portions  of  potassium   chlorate  are  added  at  half- 
minute  intervals. 

When  the  organic  matter  had  decomposed,  the  mass  was 
diluted  with  water  and  filtered.  The  arsenic  is  found  in  the 
filtrate. 

The  filtrate  was  made  up  to  500  c.c.  in  the  case  of  liver, 
muscle  and  blood. 

The  afjueous  humour  solution  was  evaporated  down  to 
dryness  to  expel  excess  acids  and  decompose  the  chlorates, 
and  then  made  up  to  100  c.c.  with  water. 

Ten  c.c.  of  this  solution  were  added  to  the  Marsh  apparatus, 
but  no  mirror  was  produced,  so  that  further  portions  were 
added  until  the  whole  of  the  100  c.c.  was  used.  No  arsenic 
icas  found  in  the  aqueous  humour. 

Fifty  c.c.  of  the  filtrate  from  the  liver,  muscle  and  blood 
were  evaporated  down  to  dryness  and  made  up  to  100  c.c. 
with  water. 

Measured  portions  of  these  solutions  were  added  to  the 
Marsh  apparatus  until  a  mirror  was  obtained,  which  came 
within  the  scope  of  the  standard  mirrors  already  prepared. 

Standard  mirrors  were  prepared  corresponding  to  "003, 
•005,  "007,  "009  mgrm.  of  arsenious  oxide. 

Typical  analyses, — Quoted  from  the  paper  of  William  Henry 
Wilcox,  M.D.Lond.,  B.Sc.  F.R.C.P.,  and  John  Webster, 
F.I.C.,  published  in  the  British  Medical  Journal,  1916,  vol.  i, 
p.  478. 

Dog,  weight  24  lb.  3  oz.  Neo-salvarsan  0*3  grm.  was  given 
and  the  animal  killed  24  hours  later.  Specimens  kindly 
sent  by  Dr.  Macintosh  and  Dr.  Fildes. 

Liver     ...          TO  mgrm.  of  As.iO.^  per  100  grm. 

Kidney  .  .         0"4 

Muscle  .  .  .         0-08 

Blood    .  .  .         01 

Brain    .  .  .         Trace  only 

Bone  .  .         Trace  only 

Result  obtained  in  samples  supplied  : 

Liver. — 0"82  mgrm.  As.iO.^  per  100  grm.,  or  1  part  per 
120,000. 
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Blood  (whole  blood). — V'l  mgrm.  AsoOg  per  100  grm.,  or  1 
part  in  83,333  parts. 

Muscle. — 0'08  mgrm.  AsnOg  per  100  grm.,  or  1  part  per 
1,250,000. 

Aqueous  humour. — None. 

The  President  said  all  were  interested  in  the  treatment 
by  these  arsenic  compounds,  and  therefore  all  knowledge 
obtainable  about  them  was  of  considerable  importance. 
The  present  communication  broke  the  ice  somewhat.  His 
own  ideas  on  the  treatment  of  syphiUtic  diseases  of  the  eye 
had  led  him  to  think  that  the  present  position  was,  on  the 
whole,  somewhat  unsatisfactory.  They  had  been  taught  to 
hand  over  their  syphilitic  cases  to  syphilis  specialists.  Salvar- 
san  was  replaced  by  neosalvarsan.  During  the  war  supplies 
of  neosalvarsan  were  not  forthcoming,  therefore  various 
substitutes  were  provided,  and  he  presumed  they  had  reached 
the  market  through  the  enterprise  of  chemists.  To  pass  on 
one's  patients  to  syphilologists  about  whose  competence  one 
could  know  but  little  was  not  quite  to  his  liking,  and  it  would 
be  useful  if  ophthalmologists  could  have  better  knowledge 
about  the  substitutes  now  being  employed.  Things  were 
taken  on  trust,  and,  instead  of  getting  clearer,  the  position 
seemed  to  be  getting  more  chaotic.  If  he  sent  a  general 
syphilitic  to  the  V.D.  clinic  he  received  some  treatment  ; 
but  if  local  treatment  was  required,  for  that  he  made  himself 
responsible.  General  treatment  was  continued  for  a  time, 
and  eventually  the  patient  was  sent  back  to  him  by  the 
V.D.  officer  to  ascertain  whether  he,  the  speaker,  wished  it 
to  be  continued.  His  answer  was,  that  so  far  as  local  manifes- 
tations were  concerned  the  patient  had  done  well  :  but  he 
thought  it  was  within  that  officer's  competence  to  say  whether 
sufficient  anti-syphilitic  remedies  had  been  given,  and  he 
asked  whether  the  Wassermami  test  had  been  recently  ])er- 
formed.  The  V.D.  officer  generally  evaded  that  question, 
or  he  said  ihc  test  cduld  not  be  regarded  as  definitely  reliable. 
Therefore  the  general  |)osition  was  not  now  more  satisfactory 
than   it  was  before  these   new   drugs   had   been  introduced. 
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Those  who  treated  tliis  disease  still  used  mercury  for  the 
treatment,  and  they  were  unable  to  say  absolutely  when 
their  cases  were  cured.  The  lay  public  regarded  the  new 
method  as  conclusi\e  and  sy])hilis  as  definitely  curable.  If 
those  engaged  in  treating  syphilis  would  bestir  themselves 
and  give  more  light  it  would  be  a  great  benefit  to  the  whole 
profession,  and  the  ])osition  in  this  regard  would  ])e  happier. 

3.  Herpes  zoster  ophiJialmicus  with  internal  ophthalmoplegia. 
By  M.  Baraxov. 

The  following  two  cases  are  of  interest,  as  they  illustrate  an 
uncommon  complication  of  herpes  zoster  ophthalmicus. 

1.  Histortj. — Chaxlotte  P — ,  a^t.  68  years.  Said  to  have 
had  erysipelas  on  L.  side  of  forehead  and  head  in  November, 
1919.  Was  ill  six  weeks.  Complained  of  severe  pain  over 
L.  eyebrow  and  temple,  for  which  she  attended  Moorfields 
early  this  year. 

Phf/sical  signs. — Herpetic  scars  on  L.  forehead  and  adjacent 
part  of  scalp.  Marked  superficial  hyperaesthesia  and  analgesia 
over  first  division  of  fifth  cranial  nerve. 

L.  Cornea  :  Clear.  Pupils  :  L.  larger  than  K.,  inactive  to 
light,  and  no  consensual  light  reaction  from  R.  Iris :  Disturb- 
ance of  pigment  down  and  out,  otherwise  normal.  Lens  :  Spot 
of  pigment  on  anterior  lens  capsule  down  and  out.  Fundus  : 
Normal. 

V.  c  -  0-5  =  f  mostly ;  c  +  5-0  =  J.  1  at  8  in. 

R.  eye  normal  c  +  2*0  =  || ;   c  +  4-5  =  J.  1. 

2.  History. — Jane  C — ,  set.  58  years.  Said  to  have  erysipelas 
in  March,  1921.  Started  with  pain  in  R.  forehead,  followed  by 
an  eruption  over  same  area  a  week  later.  Two  days  before 
this  R.  eye  "  w^ent  bad,"  became  swollen  and  closed  up. 
Had  no  diplopia.     Still  has  pain  over  R.  frontal  region. 

Physical  signs. — Herpetic  scars  on  R.  forehead  and  adjacent 
part  of  scalp.  Hyperaesthesia  and  analgesia  over  the 
ophthalmic  division  of  the  right  trigeminal  nerve.  Almost 
complete  R.  ptosis.     Ocular  movements  normal. 

Cornea. — R.  corneal  reflex  absent ;  L.  present. 
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Pupils. — R.  pupil  dilated  and  inactive  to  light  and  con- 
vergence. 

Lens. — Peripheral  lenticular  opacities. 

V.-n.=f-;  L.-,%  partly. 

There  appears  to  be  little  doubt  that  both  these  cases  of 
herpes  zoster  ophthalmicus  were  complicated  with  paralysis 
of  the  internal  ocular  muscles.  Neither  of  them  had  had  a 
mydriatic  in  their  eyes — certainly  not  since  their  attendance 
at  hospital.  There  was  shght  evidence  in  Case  1  of  a  mild 
iritis,  but  obviously  not  sufficient  to  tie  the  iris  down.  It 
may  be  mentioned  here  that  ptosis  to  a  greater  or  lesser 
extent  almost  invariably  accompanies  herpes  zoster  ophthal- 
micus with  or  without  involvement  of  the  ocular  muscles. 

Many  cases  have  now  been  reported  of  herpes  zoster 
ophthalmicus  complicated  by  paralysis  of  one  or  more  ocular 
muscles,  and  even  by  paralysis  of  the  facial  nerve. 

A  review  of  the  condition  with  its  complications  is  given  by 
Burton  Chance  (1). 

Traquair(2)  gives  a  short  r<'sume  of  cases  up  to  date. 

Hutchinson  (3)  reviews  the  condition,  which  at  that  time 
was  beginning  to  interest  ophtlialmologists,  and  gives  a  list 
of  cases. 

The  following  cases  have  been  singled  out  as  being  similar 
in  nature  to  the  two  cases  given  above : 

[a)  Herpes  ivitli  dilated  pupil  {^). — Considered  to  be  due  to 
impairment  of  third  nerve.  It  is  of  interest  that  in  this 
report  he  quotes  a  case  of  Broadbent's  where  there  was  herpes 
affecting  the  arm  followed  by  muscular  impairment. 

{h)  Hufchinson{6). — Complete  third  nerve  palsy.  Complete 
recovery. 

(c)  Herpes  zoster  ophthalmicus  with  ophthalmoplegia  totalis 
(6). — All  ocular  movements  recovered  with  the  exception  of 
the  sphincter. 

(d)  Mydriasis  Jul  Unci  uy  herpes  (1). 

In  all  these  cases  therefore  we  have,  in  addition  to  the 
sensory  loss,  an  involvement  of  certain  motor  fibres.  It  is 
possible  that  the  acute  inflammatory  process,  which  apparently 
involved   the   Gasserian  ganglion,   spread   and  involved  the 
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ocular  motor  nerve  in  the  cavernous  sinus.  One  wouki  have 
expected,  however,  if  such  were  the  case,  more  motor  loss. 
In  the  two  cases  quoted  above  the  internal  ocular  muscles 
were  alone  affected,  and  it  seems  probable  that  the  lesion 
here  was  in  the  ciliary  ganglion,  where  the  cell  stations  of 
the  fibres  of  the  third  nerve  supplying  these  muscles  lie. 
Herpes  zoster  ophthalmicus  is  very  probably  an  acute 
specific  infection,  and  though  the  virus  appears  to  have  a 
special  predilection  for  sensory  ganglia,  it  seems  possible  that 
occasionally  other  parts  of  the  nervous  system  are  affected. 

Galezowski  and  Beauvois(8),  after  giving  examples  of  two 
cases  of  herpes  with  sixth  nerve  palsy,  proceed  to  review  the 
subject,  and  their  opinion  of  the  pathology  (on  clinical  grounds) 
is  that  it  is  a  neuritis  of  the  fifth  nerve,  with  inflammation 
spreading  along  the  anastomotic  twigs  (described  by  Sappey) 
between  the  first  division  of  the  fifth  nerve  and  the  motor 
nerves  of  the  eye. 

On  the  other  hand,  they  quote  Sulzer,  who  considers  the 
muscular  palsies  as  evidence  of  an  encephalitis. 

Finally,  Willbrand  and  Saenger  (9)  incline  to  the  view,  in 
spite  of  the  work  of  Head  and  Campbell,  that  herpes  is  a 
neuritis,  though  in  certain  cases  an  affection  of  the  spinal 
ganglion  may  be  found  as  well.  They  consider  this  particu- 
larly so  as  herpes  is  so  often  combined  with  motor  palsies. 
A  neuritic  or  perineuritic  process  may  involve  such  nerves 
as  are  in  anatomical  contact,  as  in  the  cavernous  sinus. 
The  combination  oF  occipital  herpes  with  facial  palsy  can 
only  be  explained  by  the  virus  affecting  more  nerves  than 
one,  or  that  the  neuritis  spreads  by  direct  continuity  through 
anastomoses. 

I  have  to  thank  Dr.  Gordon  Holmes,  and  Messrs.  J.  H.  Fisher 
and  Malcolm  L.  Hepburn  for  allowing  me  to  show  their  cases. 
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Mr.  Stack  asked  for  information  as  to  the  anaesthesia  of 
the  cornea  which  sometimes  occurred  in  these  cases.  One 
old  lady  patient  of  his  had  an  anaesthetic  cornea  after  herpes 
ophthalmicus  ;  for  two  years  she  had  absolute  anaesthesia  of 
the  cornea.  By  putting  in  parolein  every  night  she  avoided 
ulceration  of  the  cornea.  She  also  had  some  conjunctivitis. 
It  was  the  only  case  he  had  met  with  in  which  the  condition 
continued  such  a  long  time. 

Mr.  W.  T.  Holmes  Spicer  said  it  was  not  uncommon  to 
find  anaesthesia  lasting  a  long  time  after  herpes  ophthalmicus. 
He  had  known  it  to  last  five  years  in  one  case.  A  man  had 
herpes  and  very  severe  irido-cyclitis.  The  eyeball  shrank, 
and  had  to  be  removed,  and  the  operation  was  done  without 
an  anaesthetic.  He  only  felt  pain  for  a  moment,  when  the 
scissors  were  put  down  behind  the  globe  ;  this  must  have 
stimulated  some  nerves  which  did  not  come  from  the  Gasserian 
ganglion. 

Dr.  Gordon  Holmes  said  the  three  cases  were  referred  to 
him  by  his  surgical  colleagues  at  Moorfields.  He  had  not 
yet  been  able  to  glean  from  the  hterature  what  was  regarded 
as  the  pathology  of  the  condition.  An  important  point  in 
the  pathology  of  herpes  which  had  been  lost  sight  of  in  this 
country,  chiefly  owing  to  tlie  form  in  wliich  Dr.  Henry  Head 
and  Dr.  Campbell  ])ut  forward  their  researches  on  this 
di-sease,  was  the  extraordinary  diffuseness  of  the  lesions. 
For  instance,  even  though  there  might  be  a  herpetic  eruption 
limited  to  the  8th  dorsal  segment,  severe  changes  were 
generally  found  in  the  neighbouring  ganglia  too.  The  late 
Dr.  Alexander  Bruce,  of  Edinburgh,  showed  that  sometimes 
the  central  nervous  system  might  be  also  involved.  In  the 
present  cases  the  chief  incidence  of  the  disease  certainly  fell 
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on  part  of  the  Gasserian  ganglion,  but  there  must  have  been 
also  lesions  elsewhere.  He  was  not  in  a  position  to  suggest 
the  exact  sites  of  the  lesions  which  caused  the  ocular  symp- 
toms in  these  rases,  but  they  are  most  probably  due  to 
affections  of  the  ciliary  ganglion. 


4.  A  case  of  intra-ocular  foreign  body. 
By  J.  F.  Cunningham. 

(With  Plate  V.) 

Pte.  A-  ,  wounded  in  France  by  a  splinter  from  a  machine- 
gun  bullet  October  18th,  1916.  Seen  at  the  Boulogne  base 
soon  afterwards.  I  am  indebted  to  8ir  AVilliam  Lister  for 
the  loan  of  the  drawings  shown  with  the  case,  which  were 
made  by  Sergt.  Maxwell,  and  for  the  field,  which  was  taken 
by  Sir  AVilliam  Lister  himself. 
' R.  V.  f .     L.  V.  was  then  -/o. 

In  the  left  eye,  on  the  inner  side,  about  on  a  level  with 
the  centre  of  the  cornea,  is  a  depressed  scar  in  the  sclera. 
On  ophthalmoscopic  examination  there  is  a  stout  cord-like 
band  passing  back  from  the  position  of  the  scar  to  the  retina 
on  the  inner  side,  where  tliere  is  a  white  area  with  considerable 
pigmentation  surrounding  it.  This  area  is  roughly  about 
twice  as  large  as  the  disc.  There  is  a  sinn'lar  area  on  the 
temporal  side  of  the  disc,  and  between  them  a  broad  flat 
sheet  formerly  passed,  obscuring  the  view  of  the  centre  of 
the  O.D.  When  the  eye  looked  straight  forward  there  was  a 
glistening  foreign  body  about  5  D.  forward  in  the  vitreous, 
and  a  little  below  the  last  area  described  on  the  temjioral  side. 

The  F.B.  was  not  moved  by  the  Haab  magnet,  and  the 
patient  felt  no  pain  when  it  was  in  action.  The  presence  of 
a  F.B.  was,  to  the  be.st  of  my  recollection,  also  confirmed 
by  X  rays. 

The  eye  at  the  present  time  is  quite  quiet,  though  vision  is 
now  reduced  to  finger-counting.  The  most  striking  change  in 
the  fundus  now,  i.  e.  after  a  lapse  of  over  5|  years,  is  that 
the  broad  black  sheet,  passing  between  the  two  areas  of 
disturbance   in   the  fundus  which  are  the  first  and  second 
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points  of  impact,  has  been  replaced  by  some  fine  lines  resem- 
bling telegraph  wires  seen  from  some  distance.  The  change 
is  most  striking  if  it  is  compared  with  the  drawing  made 
in  1916  (PI.  V).  The  F.B.,  which  is  practically  in  the  same 
position,  is  surrounded  by  a  certain  amount  of  fibrous  tissue. 
In  order  to  produce  two  ricochets,  and  to  come  to  rest  in 
its  present  position,  the  F.B.  must  have  perforated  the  globe 
with  considerable  velocity. 

I  saw  this  patient  once,  a  year  or  two  ago,  and  I  noted 
that  the  black  sheet  had  disappeared  then. 

Mr.  Harford,  who  saw  him  at  a  Pension  Board  recently, 
kindly  brought  the  case  to  my  notice. 


5.  Retraction  of  the  upper  lid,  with  defective  upward  movement 
of  the  right  eye. 

By  J.  F.  Cunningham. 

W.  T — ,  male,  set.  14  years.  The  condition  has  been  present 
since  birth  as  far  as  can  be  ascertained. 

R.V.  "1%.     Fundi  normal.     L.V.  f . 

He  has  been  under  treatment  for  trachoma  at  the  Oph- 
thalmia Isolation  Schools,  Chigwell.  The  lids  are  nov/  quite 
smooth,  and,  excej^t  for  slight  discharge  the  first  thing  in  the 
morning,  he  is  free  of  the  disease.  The  condition  is  not  due 
to  this  disease.  The  pupils  are  equal  and  there  is  no  proptosis. 
The  left  upper  lid  is  in  the  normal  position.  In  the  right 
eye  the  sclera  is  exposed  above  the  cornea  when  he  looks 
straight  to  the  front.  On  attempting  to  look  up  the  move- 
ment of  the  right  eye  is  defective.  Mr.  Lawford  pointed  out 
that  there  w^as  also  some  retraction  of  the  skin  below  the 
right  lower  lid  when  he  attempts  to  look  upwards. 

Mr.  J.  B.  Story  said  he  was  very  glad  to  have  had  the 
opportunity  of  seeing  the  first  of  these  two  cases,  as  last 
year  he  had  the  case  of  a  small  boy  who  got  hurt  in  the  lower 
lid  of  the  left  eye  from  the  explosion  of  a  percussion  cap 
which  a  boy  had  when  playing  with  him.  There  Avas  a  small 
linear  scar  2  or  3  mm.  in  length  on  the  outer  surface  of  the 
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lower  lid,  close  to  the  inner  canthus,  and  at  first  he  took  it 
to  be  a  mere  scratch  on  the  skin.  But  on  looking  on  the 
inside  of  the  lid  he  saw  a  similar  cut.  A  sharp  splinter  of 
metal  had  gone  through  the  lower  lid  and  passed  into  the 
conjunctiva.  There  was  no  disagreeable  feeling  in  the  fornix, 
and  apparently  nothing  was  there.  There  was  a  scar  on  the 
eyeball  corresponding  to  the  position  of  the  cut  on  the  inner 
surface  of  the  lid.  The  only  fault  the  boy  found  with  his 
eye  was  that  there  was  a  dark  spot,  and  a  scotoma  was  found 
in  the  place  corresponding  to  where  the  foreign  body  had 
entered  the  eyeball ;  the  scotoma  was  upwards  and  outwards. 
After  close  examination  with  the  ophthalmoscope,  taking 
much  trouble  about  it,  he  was  only  able  to  detect  at  the 
extreme  periphery,  inside  the  retina,  that  there  was  a  white- 
ness— some  apparent  oedema  of  the  retina  ;  it  tallied  with 
appearances  following  concussion.  After  two  or  three  days 
this  white  membrane  went  back  a  little,  and  he  could  see 
haemorrhages  and  choroidal  pigment  scattered  about  the 
retina  at  the  extreme  periphery.  This  also  was  a  non- 
magnetic body ;  it  was  a  white  metal  case,  and  Haab's 
magnet  had  no  influence  upon  it.  He  was  unable  to  derive 
any  very  certain  help  from  the  skiagram,  and  the  skiagrapher 
could  not  be  certain  whether  the  body  was  inside  or  outside 
the  eyeball.  Therefore  the  speaker  thought  it  better  to  leave 
it  alone.  If  it  had  been  definitely  found  to  be  on  the  surface 
of  the  sclerotic  it  might  have  been  removable.  The  boy  had 
been  all  right  since  ;  his  vision  was  §,  but  he  still  had  the 
scotoma,  and  the  field  of  vision  was  not  now  so  large  as  it  was 
at  first.  From  what  he  now  saw  of  Mr.  Cunningham's  case 
he  felt  satisfied  it  was  the  best  policy  to  leave  the  case  alone. 
Much  experience  was  gained  on  this  subject  during  the  war. 

Mr.  M.  S.  Mayou,  discussing  the  first  of  the  cases,  said 
that  some  years  ago  he  had  a  boy  who  was  out  shooting, 
and  a  pellet  struck  him  in  the  eye.  Nothing  was  done  ;  the 
eye  quieted  down,  and  the  foreign  body  could  be  seen  sticking 
in  the  fundus  near  the  disc.  Four  or  five  years  later  the 
boy  was  going  through  a  gap  in  a  hedge  and  fell  into  the 
ditch,  and  three  days  after  he  came  up  with  intense  iritis — 
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almost  sup})Uiatiiig.  He  removed  the  eye,  and  fouiul  that 
the  foreign  body  had  fallen  out  from  its  original  position  in 
the  fundus  to  the  bottom  of  the  globe,  evidently  as  a  result 
of  the  fall  into  the  ditch.  ^^  hy  the  eye  should  have  become 
so  inflamed  in  consequence  he  could,  not  tell.  Possibly 
organisms  might  have  been  carried  in  at  the  time  tlie  foreign 
body  entered,  or  there  might  have  been  a  subsequent  meta- 
static infection.  Perhaps  some  who  had  seen  war  injuries 
could  throw  some  light  on  it. 

Mr.  A.  L.  Whitehead  said  he  did  not  think  a  ricochet 
after  the  entry  of  a  foreign  body  into  the  eye  was  common. 
He  had  only  seen  one  such  case,  and  that  was  a  short  time 
ago.  The  man  was  working  at  a  steel-cutting  machine  when 
a  small  fragment  came  off  and  entered  the  eyeball  at  the 
corneo-scleral  junction  on  the  outer  side.  A  small  hole  could 
be  seen  at  the  periphery  of  the  iris.  The  lens  was  uninjured. 
The  foreign  body  had  passed  through  the  suspensory  ligament 
of  the  lens,  and  could  be  seen  stuck  in  the  retina  on  the  inner 
side.  He  found  a  small  tear  in  the  choroid  and  retina, 
with  a  haemorrhage  over  it,  on  the  outer  side,  therefore  the 
fragment  must  have  ricochetted  across.  The  present  case 
was  a  much  more  striking  one. 

Mr.  J.  B.  Story,  in  further  comment,  said  he  had  seen  a 
number  of  injuries  from  pellets  and  shot,  but  he  had  not  yet 
seen  a  case  where  a  grain  of  shot  entered  the  eyeball  or 
passed  through  it  in  which  the  eye  could  be  saved  ;  every  eye 
had  to  be  removed.  Possibly  that  was  because  of  the  septic 
nature  of  the  pellets  and  shot  used  in  Ireland,  producing 
sepsis  and  an  inflammatory  reaction. 


6.  A  series  shoiving  the  results  of  West's  operation  (per-nasal 
dacryocT/stostomy). 

By  C.  I.  Graham. 

Mr.  Graham  said  he  had  described  the  operation  to  members. 
But  there  was  one  point  he  wished  to  direct  attention  to  now, 
namely,  the  introduction  of  the  wire  in  establishing  the 
fistula.     This   he   regarded   as   the   most   important  part  of 
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the  operation,  and  was  originally  suggested  by  Mr.  Leslie 
Paton.  The  speaker  had  done  it  in  every  case  since  that 
suggestion  was  made.  The  cases  seen  to-day,  some  of  which 
were  operated  upon  in  1914  and  1915,  had  the  operation 
performed  in  that  manner.  Since  the  eighth  day  after  the 
operation  he  had  not  seen  those  patients  until  he  wrote  for 
them  to  come  up  ;  therefore  they  were  not  selected  cases. 
They  showed  the  absolute  result  of  the  operation  as  he  had 
described  it. 

Mr.  Holmes  Spicer  said  the  members  felt  very  grateful 
to  Mr.  Graham,  because  diseases  of  the  lacrymal  apparatus 
were  never  entirely  welcome  to  the  ophthalmic  surgeon. 
Treatment  was  not  very  satisfactory.  Any  method  of  cure 
would  be  welcomed,  even  though  it  might  not  be  carried  out 
by  ophthalmic  surgeons. 

The  President  said  members  thanked  Mr.  Graham  very 
much  for  showing  such  excellent  results.  He,  the  speaker, 
had  asked  rhinologists  to  perform  this  operation  for  mucocele, 
but  he  had  not  generally  seen  anything  like  such  a  satisfactory 
result,  and,  apparently,  without  any  risk  of  failure.  He 
understood  Mr.  Graham  attached  great  importance  to  the 
introduction  of  the  wire.  He  believed  there  had  been  suc- 
cesses by  other  rhinologists  by  operation,  but  they  appeared 
to  have  been  of  a  temporary  character.  The  results  of  these 
operations,  however,  appeared  to  be  permanent. 

Mr.  J.  B.  Lawford  asked  whether  the  operation  had  been 
performed  during  the  acute  stage  of  the  condition.  Did  Mr. 
Graham  undertake  it  when  there  was  pus  in  the  lacrymal  sac  ? 

Mr.  Leslie  Paton  said  he  had  never  regretted  sending  a 
case  of  this  kind  to  ]\Ir.  Graham,  but  he  never  sent  them  to 
him  in  an  acute  condition.  That  was  done  once,  and  it  was 
not  altogether  a  success.  An  attempt  was  first  made  to  get 
the  sac  free  of  pus  and  discharge  ;  they  simply  had  some 
mucous  discharge  when  they  were  sent  to  be  operated  on. 

Mr.  Traqitair  said  that  in  the  Edinburgh  Infirmary  they 
had  sent  many  cases  of  this  nature  to  Dr.  Fraser,  who  had 
done  the  operation  with  success  in  the  ])resence  of  abscess  or 
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fistu'a.  lli.s  ri'sults  were  published  in  the  British  Journal  of 
Ophthalmologij  in  1919,  and  were  very  satisfactory. 

Mr.  J.  B.  Story  (Dublin)  said  he  had  been  delighted  to 
see  this  series  of  cases  to-day.  For  some  years,  indeed  since 
the  publication  of  West's  original  description  of  the  operation, 
they  in  Dublin  had  been  having  these  cases  of  lacrymal  sac 
disease  operated  upon  by  Mr.  T.  0.  Graham  (a  namesake  of 
the  operator  on  the  series  now  shown),  and  no  attempt  was 
made  to  get  the  sac  less  septic  before  asking  Mr.  T.  0.  Graham 
to  deal  with  them.  That  gentlemen  had  operated  upon  a 
great  number  of  sacs  successfully,  many  of  which  were  secreting 
pus  and  mucus  at  the  time  of  the  operation.  He,  hke  Mr. 
Paton,  had  had  no  cause  to  regret  sending  these  cases  for 
operation,  and  if  Mr.  T.  0.  Graham's  results  were  seen  by 
the  members,  they  would  have  as  much  confidence  in  him  as 
many  now  had  in  Mr.  C.  I.  Graham.  If  he,  the  speaker,  had 
an  abscess  in  his  lacrymal  sac,  he  would  prefer  to  have  it 
excised  than  to  have  a  West  operation  performed,  because 
he  thought  the  latter  was  a  disagreeable  one  for  the  patient, 
notwithstanding  what  he  had  said  as  to  the  success  of  the 
operation.  He  had  been  very  glad  to  see  the  beautiful 
examples  of  what  the  operation  could  do. 

Mr.  Graham,  in  reply,  said  he  had  not  had  the  opportunity 
of  doing  this  operation  in  the  acute  stage.  In  reply  to  Mr. 
Story,  he  did  not  know  of  patients  complaining  of  any  discom- 
fort or  unpleasantness,  therefore  he  did  not  think  that  could 
be  put  forward  as  a  contra-indication  for  it,  i.  e.  for  abstaining 
from  doing  the  operation. 


7.  Tico  cases  of  tuberculous  iridocyclitis.     Clinical  notes  and 
pathological  rejjort,  with  illustrations. 

By  Humphrey  Neame. 

Read  by  F.  A.  Williamson-Noble. 

(With  Plate  VL) 

Case  1  has  already  been  described  in  detail,  namely,  at  a 
meeting  of  the  Ophthalmic  Section  of  the  Royal  Society  of 
vol.  xlii.  12 
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Medicine,  and  therefore  will  be  disposed  of  briefly.  The 
paper  dealing  with  this  case  has  been  accepted  for  publica- 
tion in  the  British  Jonrivd  of  Ophthahnology,  1922,  vol.  vi, 
p.  201. 

Herbert  D — ,  aet.  19  years,  was  admitted  to  the  Royal  London 
Ophthalmic  Hospital  under  Mr.  E.  Treacher  Collins's  care  in 
June,  1921,  and  underwent  the  operation  of  excision  of  the 
left  eye  on  account  of  its  condition.  There  was  advanced 
tuberculous  iridocyclitis  of  this  eye,  with  staphyloma  of  the 
opaque  cornea. 

A  lantern-slide  exhibited  showed  the  macroscopic  appear- 
ance of  the  eye  divided  in  the  sagittal  plane,  with  the  slight 
staphyloma  and  infiltration  of  the  cornea,  almost  complete 
obliteration  of  the  anterior  chamber  with  a  mass  which  is 
partly  continuous  with  cornea  in  front,  with  iris  and  ciliary 
body  on  each  side.  The  slide  was  from  one  of  a  pair  of 
stereoscopic  photographs,  and  was  passed  round  for  inspection. 
The  specimen  itself  was  mounted  in  a  bottle. 

A  microj^hotograph  was  shown  of  a  section  of  part  of  the 
mass  which  occupies  the  anterior  chamber,  including  portion 
of  the  cornea,  and  jjosteriorly  some  of  the  uveal  pigment 
tissue.  The  section  showed  the  presence  of  blood-vessels  in  a 
fibro-cellular  mass,  and  one  giant-cell  of  Langhan's  type 
near  its  posterior  limit. 

A  microphotograph  showed  the  cornea  near  its  centre.  The 
epithelium  and  Bowman's  membrane  above,  below  a  cleft 
with  sinuous  margins — separating  Descemet's  membrane 
from  the  deep  corneal  layers.  In  the  very  middle  of  the 
thickness  of  the  cornea  were  visible  several  blood-vessels, 
containing  red  blood-corpuscles  enclosed  within  a  well-defined 
endothelial  layer.  The  deeper  layers  of  the  cornea  were  in- 
filtrated with  cells.  Posterior  to  Descemet's  membrane  was 
a  small  portion  of  the  mass  which  filled  the  anterior 
chamber. 

The  tuberculous  aft'ection  was  limited  in  this  eye  to  the 
anterior  part  of  the  uveal  tract — the  iris  and  ciliary  body — 
and  the  immediate  extension  therefrom  into  the  cornea. 

In  addition  to  the  lesion  in  this  eve.  there  was  a  chronic 
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fibrosing  form  of  tuberculous  lymphadenitis  of  the  ghmds  of 
the  neck,  and  also  tuberculosis  in  the  form  of  small  nodules 
in  the  palpebral  conjunctiva  of  the  other  eye. 

A  further  microphotograph  was  shown  of  two  adjacent 
nodules  in  the  conjunctiva.  It  showed  an  incomplete  con- 
junctival epithelium  above,  vascular  subconjunctival  connec- 
tive tissue  below,  and  two  aggregations  of  lymphocytes,  in 
one  of  which  was  a  fairly  well-defined  giant-cell  lying  among 
epithelioid  cells. 

This  patient  was  seen  in  February  this  year,  and  remains  in 
fair  jieneral  health.     There  were  still  some  minute  nodules  in 
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Case  -. — Tuberculous  iritis. 

the  conjunctiva  of  the  right  eye,  but  the  glands  of  the  neck 
had  shrunk  to  a  very  small  size. 

Case  2. — The  second  case  is  of  particular  interest,  since  the 
late  after-history  is  known. 

Alice  A — ,  at  the  age  of  four  years,  was  admitted  to  the 
London  Hospital  under  the  care  of  Mr.  A.  Bruce  Roxburgh, 
on  July  31st,  1907  (No.  1766/1907).  The  clinical  notes  that 
follow  are  copied  from  the  case-notes  made  by  Mr.  D. 
Davidson,  who  was  House-Surgeon  to  the  Ophthalmic  Depart- 
ment at  that  time : 

July  31st,  1907 :  Fell  ofi  a  chair  eight  months  ago  and 
was  unconscious  two  hours.  Haemorrhage  seen  across  the 
right  eye  after.  Four  months  ago  right  eye  began  to  look 
strange.  Attended  O.P.'s  April  2ith,  1907,  when  the  cornea 
was  described  (see  1067/1907)  as  hazy,  stippled.  K.P.  -I-  -I- . 
Iris  covered  with  nodules  of  vascularised  lymph.     Admission 
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May  8th,  1907.     Had  two  injections  of  tuberculin  (no  notes  of 
opsonic  index). 

Developed  measles  and  was  discharged  July  1st,  1907. 

Readmitted  July  30th,  1907. 

Left  eye  clear.   Lungs  clear.   Heart  clear.   Glands,  none  felt. 

Right  eye:   Some  drooping  of  upper  hd.     Slight  conjuncti 
\atis  and  circumcorneal  congestion.     The  lower  part  of  cornea 
is  hazy  and  covered  with  fine  stippling. 

Nodular  masses  of  yellowish-grey  colour  sticking  up  from  iris. 

Pupil  irregular  and  almost  immobile.  No  \'iew  of  fundus 
obtainable. 

August  1st,  1907  :  Operation  by  Mr.  A.  B.  Roxburgh.  Ex- 
cision right  eyeball :    ball  sewn  into  Tenon's  capsule. 

Fig.  5  has  been  drawn  from  a  diagram  in  the  House-Surgeon's 
notes,  and  shows  the  extent  of  involvement  of  the  iris. 

A  similar  diagram  made  by  the  previous  House-Surgeon — 
Dr.  W.  B.  Billinghurst — at  the  time  when  the  child  was 
first  admitted  to  the  London  Hospital,  shows  that  very  shght 
alteration  had  taken  place  during  the  interval  of  ten  weeks. 

PI.  VI,  fig.  2,  is  a  pair  of  stereo-photographs  of  the 
museum  specimen.  Both  the  stereo-photographs  and  the 
specimen  are  exhibited.  These  show  the  cross-section  of 
a  nodule  near  the  pupillary  margin  of  the  iris  on  one  side, 
which  nodule  is  less  than  0'5  mm.  in  diameter,  and  two 
nodules  in  the  ciliary  body  on  the  same  side,  each  of  which 
is  about  1  mm.  in  longest  diameter.  There  is  also  a  more 
diffuse  white  infiltration  of  the  posterior  layers  of  the  iris 
near  its  root. 

PI.  VI,  fig.  1,  is  a  microphotograph  of  the  anterior  part 
of  the  eye  on  one  side.  In  it  are  seen  a  mass  on  the  front 
of  the  iris,  and  fibrous  bands  connecting  this  with  the  posterior 
surface  of  the  cornea  ;  closure  of  the  angle  in  the  extreme 
periphery  ;  and  a  larger  conglomerate  mass  of  nodules  in- 
volving the  ciliary  processes  and  root  of  iris.  The  minute 
structure  of  these  nodules  is  that  of  a  fibrous  cellular  tissue. 
There  is  no  evidence  of  caseation. 

A  photograph  showed  the  patient  as  she  was  in  March, 
1922.  at  the  age  of  19  vears — fifteen  vears  after  excision  of  the 


PLATE    YI. 

Illustrates  Mr.   Humphrey    Neames    paper    on   Two    Cases  of 
Tuberculous  iridocyclitis  (p.  177). 

Fig.  1. — Case  2  :  Tuberculous  iridocyclitis.     Micropliotograph  showing 
nodvilar  infiltration  of  iris  and  ciliary  body. 

Fig.  2. — Stereo-pliotograpli    of    museum  specimen.      Shows   a   white 
nodule  in  the  iris  at  pupil  margin,  and  a  mass  in  the  ciliary  body. 
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tuberculous  eyeball.  She  and  her  mother  both  stated  that 
she  was  in  the  best  of  health,  was  at  regular  work,  and  was 
able  to  take  as  much  exercise  as  any  of  her  friends,  and 
that  she  was  very  fond  of  dancing,  in  which  she  indulged  to  a 
great  extent  without  inconvenience. 

This  may  fairly  be  taken  as  a  case  of  primary  tuberculous 
iridocyclitis  in  which  complete  recovery  followed  the  excision 
of  the  diseased  organ. 

The  writer  acknowledges  his  indebtedness  to  Mr.  Roxburgh 
and  to  ]\Ir.  Collins  for  the  use  of  the  notes,  and  to  the  reader 
for  so  kindly  taking  his  place  in  his  unavoidable  absence. 


8.  An  extra-dural  tumour  of  the  optic  nerve. 

By  M.  L.  HiNE. 

(With  Plates  VII  and  VIII.) 

In  the  Ronal  London  Ophthalmic  Hospital  Reports  for 
1912  A.  C.  Hudson  published  an  exhaustive  paper  on  all 
cases  of  optic  nerve  tumour  recorded  up  to  that  date,  amplifying 
Sir  John  Parsons'  previous  work  on  the  subject.  In  all  he 
collected  182  cases,  and  classified  them  into  three  main  groups, 
leaving  out  some  29  cases  which  could  not  well  be  included 
in  any  group.     These  groups  were  as  under  : 

A.  Gliomatosis   of   the   nerve,    of   which    he   found    118 

examples. 

B.  Fibromatosis  of  the  nerve-sheath,  of  which  there  were 

only  6  cases, 
c.  Endothelial  tumours  of    the  nerve-sheath,   of    which 
there  were  29  cases. 
Of  the  six  cases  recorded  in  group  B,  four  occurred  in 
children  under  7  years  of  age,  one  in  a  woman  aged  21,  and 
another  in  a  woman  aged  31,  though  in  this  last  case  exoph- 
thalmos had  been   present  for  20  years.     Only  one  of  the 
cases  occurred  in  a  male.     The  main  points  of  clinical  interest 
in  this  type  of  case  are  given  as — 
1.  The  slow  rate  of  increase. 


182 


MISCELLANEOUS. 


2.  The  presence  of  exophthalmos  prior  to  the  onset  of 

defectiv^e  vision. 

3.  The    absence    of    recurrent    growth    after    incomplete 

removal,  as  in  vSir  John  Parsons'  case  reported  in 
1903,  suggesting  their  innocent  character. 

Since  this  paper  was  published  a  few  additional  cases  of 
optic  nerve  tumour  have  been  reported,  but  I  have  only- 
found  records  of  seven.  Of  these  six  were  intra-dural  and 
one  only  extra-dural.  This  was  reported  by  Sattler  in  1913 
as  a  "  fibro-sarcoma  of  the  optic  nerve-sheath."  The  age  of 
the  patient  is  not  stated.  The  tumour  was  of  slow  growth, 
and  vision  was  not  affected  until  five  months  before  operation. 
The  nerve  was  running  intact  through  the  tumour,  which 
was  composed  of  rather  dense  fibrous  tissue  infiltrated  Avith 
small  round-cells  in  variable  numbers.  In  places  these  cells 
were  found  in  clumps.  Here  and  there  through  the  tumour 
were  found  cells  of  an  epithelial  type  with  a  large  oval  nucleus, 
and  also  a  few  cells  with  a  spindle-shaped  nucleus.  The 
tumour  had  a  few  blood-vessels,  but  was  comparatively 
non-vascular. 

The  case  I  am  reporting  to-day  presents  many  points  of 
interest,  which  can  best  be  indicated  after  giving  you  the 
clinical  history  and  pathological  report. 

Henry  H — ,  get.  69  years,  a  painter  by  occupation,  attended 
at  the  Royal  Westminster  Ophthalmic  Hospital  on  June 
8th,  1921,  for  the  purpose  of  getting  some  glasses  for  close 
work.  A  little  watery  homatropine  was  instilled  into  each 
eye,  for  complete  examination,  as  his  vision  was  not  quite 
satisfactory.  Beyond  a  few  lens  stride  in  either  eye  and 
general  arterio-sclerosis  of  the  retinal  vessels  nothing 
abnormal  was  noted. 

R.  V.  c  -  0-5  D.  sph.  =  {\-,. 

L.  V.  c  -  1-OD.  sph.  =  ^." 

On  the  22nd  inst.  he  returned,  complaining  that  he  had 
been  unable  to  see  with  his  right  eye  for  a  week.  The  right 
pupil  was  active.  Tension  was  normal.  Vision — hand-move- 
ments. 

Ther  ■   was   a    marked    "'  choked   disc  ""    in   that   eye,   with 
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several  hcTmorrhages  into  the  .surrounding  retina.  The  amount 
of  swelling  was  not  noted  at  the  time,  but  the  following  week, 
when  the  haemorrhages  were  much  more  extensive,  it  was 
noted  as  being  4"0  D. 

There  was  no  similar  affection  of  tlie  left  O.D. 

There  was  marked  general  arterio-sclerosis,  the  temporal 
arteries  standing  out  like  cords.  The  urine  contained  no 
albumen  or  sugar,  and  its  sp.  gr.  was  1014.  The  AVasser- 
marm  reaction  was  not  done  at  that  time,  but  more  recently 
it  has  been  done,  with  negative  result. 

Dr.  Gordon  Holmes  kindly  saw  him  for  me  at  Charing 
Cross  Hospital,  and  reported  that  there  was  no  disease  of  the 
nervous  system.  The  heart  was  very  much  hypertrophied 
and  the  blood-pressure  very  high.  On  auscultation  over  the 
right  temple  a  continuous  hum  could  be  heard,  suggesting 
the  possibility  of  an  intra-cranial  aneurysm. 

For  two  months  he  was  taking  pot.  iod.  gr.  x  l.d.s.  from 
Charing  Cross  Hospital,  reporting  at  intervals  for  observation 
of  his  fundus.  The  swelling  of  the  disc  gradually  subsided, 
until  on  October  10th  I  noted  "  now  secondary  optic  atrophy, 
right."     There  was  at  this  time  P.L.  only. 

Towards  the  end  of  August,  some  two  months  after  the 
onset  of  the  defective  vision  and  papillitis,  he  began  to  com- 
plain of  severe  pains  and  headache  in  the  right  temple,  and 
over  the  right  side  of  the  forehead.  At  the  end  of  October 
the  right  eye  showed  some  injection  of  the  conjunctiva  of 
the  lower  fornix,  and  slight  proptosis. 

The  injection  of  the  conjunctiva  increased,  and  some 
chemosis  was  noted.  Early  in  December  Mr.  Waggett,  who 
kindly  saw  him  for  me  at  Charing  Cross  Hospital,  recommended 
an  exploratory  puncture  of  the  sphenoidal  sinus,  a  skiagram 
showing  a  shadow,  suggesting  pus,  posterior  to  the  right 
orbit.  Exploratory  puncture  of  sphenoidal  and  other  sinuses 
proved  negative. 

After  this  the  swelling  of  the  conjunctiva  of  the  lower  fornix 
increased  con.siderably,  the  proptosis  also  increased,  the  pain 
in  the  right  temple  grew  more  and  more  severe,  and  the  eye 
became  totally  blind.   There  was  no  fulness  of  the  retinal  veins. 
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I  did  not  note  the  range  of  ocular  movement.  The  proptosis 
was  directly  forwards. 

He  was  taken  into  Hospital  on  February  8th  and  on  February 
11th  was  given  an  anaesthetic,  full  permission  having  been 
obtained  to  do  anything  that  was  thought  advisable.  The 
lower  fornix  was  by  this  time  obliterated,  the  conjunctiva 
bulging  between  the  lids.  This  bulging  conjunctiva  was  incised 
and  the  orbit  explored  with  a  director.  A  tense  elastic  mass 
was  found  to  lie  directly  behind  the  globe.  This  was  punctured 
to  eliminate  the  presence  of  pus,  but  proved  to  be  soHd. 

The  globe  was  then  excised,  and  the  whole  orbit,  within  the 
cone  of  muscles  behind  it,  was  found  to  be  filled  with  a  solid 
mass,  with  a  concave  anterior  surface  corresponding  to  the 
convexity  of  the  globe.  The  optic  nerve  had  been  cut  flush 
with  the  globe  and  the  proximal  cut  end  could  be  seen  definitely 
embedded  in  the  mass. 

By  working  about  with  one's  finger  and  a  pair  of  curved 
scissors  with  closed  blades  it  was  found  possible  to  isolate  the 
orbital  mass  on  all  sides,  and,  finally,  to  tear  away  the  whole 
mass  from  the  apex  of  the  orbit.  Part  of  the  inferior  rectus 
was  found  attached  to  the  growth  after  removal,  otherwise 
it  appeared  to  have  been  cleanly  separated  from  the  surround- 
ing structures. 

For  the  following  pathological  report  I  am  indebted  to 
Dr.  F.  Taylor,  Pathologist  to  the  Royal  "Westminster  Oph- 
thalmic Hospital  : 

"  The  specimen  consists  of  a  right  eye  with  a  mass  of  tissue 
posteriorly  consisting  of  the  orbital  contents  within  the  cone 
of  muscles.  A  portion  of  the  inferior  rectus  has  been  torn 
away  with  the  mass,  and  remains  attached  to  it  at  its  posterior 
and  lower  part. 

"  The  mass  is  irregularly  pyramidal  in  sliape.  extending 
from  immediately  behind  the  globe  to  tlic  apex  of  tlie  orbit. 
Anteriorly  it  closely  ensheathes  the  posterior  part  of  the 
globe,  being  hollowed  out  to  form  a  sort  of  false  socket  for 
the  latter,  with  which  it  docs  not  appear  to  have  been 
intimately  fused.  The  a])ex  ot  the  growth  was  situated 
at    the    optic     foramen,     where    it     was     seen    to    closely 
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Illustrates  Mr.  M.  L.  Hine's  paper  on  An  Extra-dunil  Tumour 
of  the  Optic  Nerve  (p.  181). 

Fig.  1. — Vertical  longitudinal  section  of  globe  and  tumour.  The  gap 
between  the  globe  and  the  tumour  is  artificial,  the  globe  having  been 
removed  separately. 

Fig.  2. — Vertical  transverse  section  of  anterior  j^ortion  of  bisected 
tumour,  showing  portion  of  nerve  and  infiltrated  nerve-sheath  and  sub- 
dural space,  and  tumour  tissue  (low  power). 
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Illustrates  Mr.  M.  L.  Hine's  paper  on  An  Extra-dural  Tumour 
of  the  Optic  Nerve  (p.  181). 

Fig.  3. — Section    of    tvunour    showing    extx-eme    arterio-sclerosis    of 
vessels. 

Fig.  4. —  Section  of  tumour  showing  cellular  infiltration. 
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surround  the  optic  nerve,  and  does  not  seeni  to  have  extended 
through  the  optic  foramen. 

"  On  macroscopic  section  the  mass  measures  28  mm.  from 
cut  distal  end  of  optic  nerve  to  the  apex.  Its  greatest  length 
is  32  mm.  The  greatest  vertical  diameter  is  27  mm.  and  its 
breadth  26  mm.  It  consists  of  dense  white  fibrous  tissue  of 
uniform  consistence,  through  wliich  the  optic  nerve  runs 
apparently  intact,  the  tumour  tissue  being  evidently  con- 
tinuous with  its  dural  sheath.  Tlie  cut  end  of  the  nerve  is 
surrounded  by  the  growth.  The  outer  surface  is  rough  and 
shaggy,  from  the  presence  of  numerous  tags  of  surrounding 
orbital  fat  and  cellular  tissues,  and  part  of  the  inferior  rectus, 
as  mentioned  above,  is  adherent  to  its  lower  surface.  No 
gross  changes  are  seen  in  the  eye. 

"  On  microscopic  examination  the  tissue  of  the  tumour 
consists  of  cellular  tissue,  containing  fibroblasts,  and  infiltrated 
with  small  round-cells,  this  infiltration  being  very  variable 
in  amount  in  different  parts  of  the  section,  in  parts  forming 
dense  masses,  and  in  other  parts  being  very  diffuse.  The 
cells  constituting  this  infiltration  comprise  small  lymphocytes 
and  plasma-cells,  with  an  occasional  eosinophile.  The  cellular 
tissue  itself  in  parts  shows  some  hyaline  degeneration.  The 
nerve-fibres  appear  normal,  but  there  is  some  infiltration  of 
the  interstitial  tissue,  and  similar  infiltration  is  present  in  the 
sheaths  of  the  nerve  and  subdural  space. 

"  The  blood-vessels  form  a  prominent  feature  of  the  section. 
They  are  abundantly  present,  and  of  various  sizes,  and  all  show 
extreme  thickening  of  the  media  and  intima,  and  endothelial 
proliferation,  producing,  in  some  places,  endarteritis  obliterans 
which  quite  closes  the  lumen  of  the  vessels.  There  is  some 
softening  of  the  greatly  thickened  media  of  the  large  vessels. 

"  There  is  an  absence  of  giant-cell  systems  and  of  endothelial 
cells  in  the  masses  of  cellular  infiltration. 

"  These  histological  appearances  suggest  that  the  tumour 
is  a  chronic  inflammatory  mass,  the  absence  of  giant-cells 
making  tuberculosis  unlikely,  and  the  presence  of  changes  in 
the  vessels  suggesting  a  syphilitic  origin.  The  Wassermann 
reaction  is,  however,  negative." 
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While,  in  general  appearance,  this  growth  certainly  seems 
to  resemble  the  rare  examples  of  extra-dural  tmiiour  of  the 
optic  nerve  grouped  under  the  heading  of  "  fibromatosis," 
there  are  several  points  in  the  clinical  history  which  do  not 
correspond  with  that  of  previously  reported  cases.  These 
are — 

(1)  The  age  of  the  patient,  viz.  69  years,  as  previously 
the  oldest  recorded  case  in  this  group  was  31,  and  in  this 
patient  the  eye  had  been  proptosed  for  twenty  years. 

(2)  The  onset  of  defective  vision  as  the  first  symptom,  the 
proptosis  not  coming  on  until  some  four  months  later. 

(3)  The  comparatively  rapid  increase  of  the  "  tumour."  as 
evidenced  by  the  increasing  proptosis  over  a  period  of  four 
months. 

Mr.  M.  S.  Mayou  said  the  appearance  of  the  photographs 
suggested  a  chronic  inflammatory  condition,  but  he  understood 
the  Wassermann  was  negative. 

Mr.  Frank  Juler  said  he  had  at  Moorfields  a  few  years 
ago  a  case  of  proptosis  in  an  old  man.  which  came  on  in  a 
way  somewhat  similar  to  that  in  Mr.  Hine's  case.  He  had 
previously  had  an  operation  done  for  glaucoma,  but  that 
had  nothing  to  do  with  the  condition  for  which  he  attended. 
There  was  proptosis  of  two  or  three  months'  duration,  and 
finally  ulceration  of  the  cornea,  and  it  was  necessary  to 
remove  the  eye.  Even  then  he  was  not  sure  there  was  growth 
in  the  orbit  :  if  there  was.  it  was  a  very  soft  elastic  mass. 
Later  the  man  began  to  get  proptosis  of  similar  -nature  in 
the  other  eye.  and  he  exenterated  the  orbit  on  the  affected 
side.  The  orbital  tissues  presented  microscopical  appearances 
somewhat  similar  to  those  in  Mr.  Hine's  case,  except  that 
the  mass  was  not  localised  as  a  definite  tumour,  but  had 
infiltrated  the  orbital  tissues  There  were,  here  and  there, 
infiltrations  of  inflammatory  cells.  After  the  exenteration  of 
the  orbit,  the  ])atient  had  some  lung  trouble,  and  died  in 
hospital.  It  was  not  possible  to  secure  a  post-mortem  exa- 
mination to  see  whether  there  was  extension  from  the  brain, 
or  whether  there  was  a  similar  condition  on  the  otiier  side 
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But  he  oxaiiiined  the  exenterated  orbit,  and  there  seemed  to 
be  a  small  perforation  on  the  inner  side  of  the  orbit,  sug- 
gesting a  communication  with  the  nasal  sinuses  posteriorly. 
The  pathologist  thought  it  was  of  the  nature  of  a  fibromatosis. 
The  condition  coming  on  in  the  second  eye  favourefl  the 
dea  that  it  was  merely  inflammatory,  and  that  in  some  of 
these  cases  there  was  an  inflammatory  basis,  with  a  proptosis 
simulating  tumour. 

Mr.  Roper  said  he  was  able  to  recall  a  similar  case.  It 
was  in  an  elderly  lady,  ?'.  e.  84  years  old,  now  living  and 
aged  92,  and  when  he  called  to  see  her  she  had  what  appeared 
to  be  orbital  cellulitis.  He  advised  certain  treatment,  and 
left.  A  fortnight  later  he  was  sent  for.  She  was  then  in 
great  pain,  the  swelling  had  increased,  and  he  concluded  it 
was  suppuration,  not  ordinary  orbital  cellulitis,  but  due  to 
a  growth.  He  was  unable  to  examine  the  fundus,  as  the  lens 
was  opaque.  He  first  excised  the  eye,  then  exenterated  the 
orbit,  taking  out  what  appeared  to  be  a  sarcoma.  But  on 
examining  the  eye  the  pathologist  said  it  was  a  granuloma — 
a  chronic  inflammatory  condition.  There  was  no  recurrence 
in  the  orbit,  but  a  somewhat  similar  condition  occurred  a 
few  months  later  on  the  other  side,  with  considerable  proptosis. 
This  subsided.  He  did  not  see  the  case  again,  but  the  medical 
attendant  said  he  thought  the  other  eye  was  going  the  same 
way  as  the  first  had  done,  but  it  had  then  subsided,  and  sight 
had  been  retained.  Both  the  cases  related  to-day  were  in 
feeble  people,  and  the  question  arose  whether  in  such  people 
the  severe  operation  of  exenteration  should  be  done.  This 
lady,  however,  survived,  and  she  was  relieved  of  her  intense 
pain.  The  man  mentioned  in  the  paper  was  only  69,  but 
he  had  arterial  sclerosis  and  other  signs  of  old  age.  He  was 
informed  that  the  vision  of  the  other  eye  had  been  lost  since, 
but  did  not  know  the  cause. 

Mr.  JOHXSOX  Taylor  remembered  a  case  of  this  nature  in 
a  woman  aged  30.  This  patient  had  gradually  increasing 
proptosis  and  some  of  the  signs  of  orbital  cellulitis.  He  put 
her  upon  large  doses  of  iodide  of  potassium  and  mercury, 
and  pushed  the  treatment,  but  tliat  had  no  effect  on  the 
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condition.  He  therefore  concluded  it  must  be  something  of 
a  malignant  nature.  He  excised  it,  and  exenterated  the 
orbital  contents,  ^^^len  it  was  examined  afterwards,  the 
pathologist  said  it  was  an  organising  gumma.  Some  little 
time  after  the  same  condition  appeared  in  the  fellow  eye, 
which  also  became  proptosed.  Armed,  however,  with  the 
knowledge  about  the  other  eye,  he  pushed  the  mercury,  so 
much  so  that  the  patient  had  dysentery  ;  and  after  that 
state  had  been  reached  the  eye  condition  cleared  up. 

The  President  considered  there  was  some  value  in  Mr. 
Johnson  Taylor's  remarks.  He,  the  speaker,  had  felt  for 
some  time  past,  especially  since  he  had  been  handing  over 
syphilitic  cases  to  colleagues,  that  those  who  met  these  cases 
were  apt  to  be  only  half-hearted  in  the  administration  of 
well-known  anti-syphilitic  measures.  People  persisted  in 
giving  only  10  gr.  of  iodide  of  potassium  three  times  a  day, 
trusting  to  that  to  produce  results.  That  was  not  the  kind 
of  food  that  he  was  brought  up  on  by  a  general  surgeon,  who 
was  an  efficient  syphilologist.  He  gave  20-  to  30-gr.  doses 
of  iodide  of  potassium,  combined  with  the  administration  of 
mercurv,  and  he  got  with  that  treatment  results  when  others 
failed. 

The  cases  referred  to  by  Mr.  Hine,  Mr.  Juler,  Mr.  Roper 
and  Mr.  Johnson  Taylor  formed  an  interesting  group,  and 
some  of  them  belonged  to  a  group  different  from  those  of 
which  Mr.  Hines  was  an  example. 

Mr.  Hine,  in  reply,  said  he  thought,  when  he  took  the 
•eye  out,  there  was  a  malignant  growth  in  the  orbit.  When 
he  asked  that  the  title  jnight  be  put  down  as  '"  unusual 
tumour."  it  had  been  suggested  it  might  be  a  gumma.  He 
therefore  took  the  specimen  and  slides  round  to  show  certain 
people,  including  Mr.  Greeves,  Sir  John  Parsons,  and  Mr. 
Hudson.  Mr.  Greeves  and  Sir  John  Parsons  said  they  thought 
it  would  be  quite  .safe  to  put  it  into  the  fibromatosis  group, 
in  spite  of  the  fact  tha'  the  clinical  history  did  not  quite 
fit  in.  Sir  .loliii  {'arsons  tliouLjht  it  was  very  iiiucli  like  a 
twin-sister  of  a  case  he  described  in  1903.  It  had  bt.'en  said 
that  nobody  knew  much  about  these  tumours.     There  was 
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work  still  to  be  done  on  such  tumours,  which  were  rare,  and  on 
tumours  of  the  optic  nerve  in  general,  lie  regretted  the 
absence  of  pathologists,  whose  opinions  he  wanted  to  hear, 
though  he  had  been  interested  to  hear  of  the  case  mentioned 
by  i\Ir.  .Juler.  which  was  evidently  inflammatory  in  origin, 
and  not  so  definite  a  tumour  as  iu  tlic  present  case. 


9.  Recurrence  of  endothelioma  of  orbit  after  tiventi/  years. 

By  W.  T.  Holmes  Spicer. 

The  history  of  this  case  goes  back  to  1902  when  the  man 
had  a  tumour  between  the  gtobe  and  the  upper  margin  of 
the  orbit.  That  was  removed.  Four  years  later  a  recurrence, 
and  the  eyeball  was  removed.  Five  years  later  still  the 
orbit  was  exenterated.  The  man  now  came  with  a  fourth 
recurrence  ;  the  growth  had  been  very  slow,  but  there  was 
a  definite  change  during  the  last  two  years.  Previous  exami- 
nations had  shov>n  that  the  tumour  was  an  endothelioma. 


10.  Infra-ocular  cholesterin  tumours. 

By  F.  A.  Williamson-Noble. 

(With  Plates  IX  and  X.) 

The  question  of  diagnosis  of  intra-ocular  tumour  is  frequently 
a  difficult  matter,  and  the  diagnosis  may  still  be  difficult  even 
when  the  eye  has  been  excised  and  submitted  to  pathological 
investigation.  One  source  of  error  is  that  masses  of  choles- 
terin  resulting  from  a  hsemorrhagic  lesion  may  mimic  a  tumour 
very  closely.  As  I  have  recently  had  a  case  in  which  this 
occurred,  and  through  the  kindness  of  Mr.  Mayou  have  had 
access  to  two  other  cases,  I  felt  it  was  worth  while  describing 
them  to  you.     I  propose  to  describe  one  of  Mr.  Mayou's  first. 

The  first  case,  then,  occurred  in  a  man  who  had  had  an  injury 
to  the  eye  five  years  previous  to  excision.     There  was  slight 
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coniunctival  injectiou ;  the  tension  was  slightly  lowered. 
The  iris  bound  down  and  bomb'  above.  The  lower  half  of 
the  A.C.  was  filled  with  a  whitish  mass  of  glistening  character 
fringed  with  blood-pigment  at  its  lower  margin  and  sharply- 
defined  above.     The  lens  is  absorbed  and  the  retina  detached. 

There  is  also  an  organised  choroidal  exudate  at  the  posterior 
pole  of  the  globe,  showing  calcareous  changes.  Unfortunately 
no  sections  were  made  of  the  specimen,  as  the  other  half  of 
the  eye  was  sent  to  the  College  of  Surgeons'  Museum,  but 
from  examination  with  a  loupe  one  would  have  no  doubt 
that  the  mass  consisted  of  lamellae  of  fibrous  tissue  enclosing 
spaces  filled  Avith  cholesterin. 

The  second  case  is  an  eye  sent  to  me  for  pathological 
examination  by  Dr.  Bardsley.     The  history  is  as  follows  : 

Mrs.  G — ,  set.  48  years,  seen  on  January  14:th,  1922.  Confine- 
ment two  years  ago,  and  sight  of  L.E.  became  dim  shortly 
after  the  birth  of  the  child  ;  her  sight  became  steadily  worse 
until  the  eye  became  blind.  January  1st :  Lids,  eye  and 
surrounding  cheek  became  swollen  with  intense  pain  in  the 
eye.  Condition  when  seen  :  Intense  chemosis ;  pupil  widely 
dilated  and  inactive  to  Hght.  T.  2  ;  no  P.L.  Scarcely  any  red 
reflex,  but  a  large  mass  could  be  seen  coming  far  forward 
into  the  vitreous.  Iris  covered  with  large  new  vessels  ;  on 
microscopic  examination  the  pupil  was  seen  to  be  vertically 
oval ;  there  were  bluish  swellings  in  the  regions  of  insertion 
of  the  superior,  inferior,  and  internal  recti,  which  on  section 
could  be  seen  to  be  occupied  by  blood-clot.  There  is  a  fine 
membranous  formation  in  the  vitreous,  and  at  the  back  of  the 
eye  is  what  appears  to  be  a  small  growth  showing  some 
pigmentation. 

PI.  IX,  fig.  1  :  The  appearances  are  shown  in  this  figure, 
where  one  can  also  see  a  small  nodule  behind  the  sclera  which 
might  be  taken  for  an  extension  of  the  growth  vid  the  posterior 
ciliary  vessels.  Microscopical  exanunation  of  the  anterior 
part  of  the  eye  showed  blocking  of  the  canal  of  Schlennn  by 
adhesion  of  the  iris  to  the  posterior  surface  of  the  cornea 
at  the  periphery  of  the  A.C;  pigment  in  the  canal  of  Schlemm ; 
atrophy  of  the  iris,  ectropion  of  uveal  pigment,  and  in  some 
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Illustrates  Mr.  F.  A.  Willianisoii-Noble's  paper  ou  Intra-oculai- 
Cholesterin  Tumoiirs  (p.  1H9). 

Fig.  1.— See  text,  p.  190. 
Fig.  2.— See  text,  p,  191. 


Ophth.  Soc.  Trans.     Vol.  XLII.     I'i.ati.,  IX. 


Fig.    1. 


rr 


\.  '^ 


^ 


^NT 


*'^A.V^~.' 


,% 

^ 
t- 


■  M^  ■ 


&. 


Fig.  2. 


Aiilard  dr"  Son  &'  ll'est  Nfa'iuuu.  Lid. 


INTRA-OCULAR    C"H0LE.STP:RIN   TUMOURS.  l!t| 

of  the  sections  a  haiinorrliiige,  separating  tlie  pigment  layer. 
There  was  also  atrophy  of  the  ciliary  muscle  and  its  processes. 

The  retina  in  the  anterior  part  of  the  eye  could  just  be 
recognised  as  the  pars  ciliaris  ;  behind  this,  however,  one 
can  see  the  degenerative  process  beginning  :  a  slide  was  shown 
taken  at  the  junction  of  these  two  parts.  Posteriorly  the 
retina  was  scarcely  recognisable ;  a  slide  showed  what  remained 
of  it.  It  also  showed  some  of  the  organised  blood-clot  lying 
immediately  behind,  with  a  little  scattered  pigment  of  h^emato- 
genous  origin  in  its  anterior  layers.  Further  back  there  was 
a  fairly  abrupt  transition  from  the  organised  blood-clot  to 
a  more  cellular  type  of  tissue,  showing  a  certain  amount  of 
pigmentation  and  a  superficial  resemblance  to  a  sarcoma  of 
the  choroid.  The  cells,  however,  were  not  so  closely  packed 
as  in  a  sarcoma  and  were  of  a  somewhat  different  type. 

PI.  IX,  fig.  2 :  This  gives  a  fairly  good  representation  of 
the  appearances.  Xear  the  centre  of  the  mass  one  notes 
the  presence  of  a  considerable  number  of  pigmented  cells. 
The  others  are  polymorphic,  some  being  round-Cells  and  some 
of  a  very  elongated  spindle  shape,  suggesting  that  they  are 
fibroblasts. 

An  interesting  feature  of  this  case  is  that  the  choroid  is 
involved  as  well  as  the  retina. 

Another  section  was  exhibited  which  showed  on  one  side 
of  the  sclera  the  intra-ocular  part  of  the  mass  of  tissue,  and 
on  the  other  the  extra-ocular  part,  to  which  I  have  already 
alluded.  It  consists  of  a  more  adult  type  of  fibrous  tissue 
than  that  which  has  formed  inside  the  eye,  arranged  in  bundles 
enclosing  spaces  which  in  the  fresh  state  were  probably  filled 
by  cholesterin.  The  only  explanation  I  can  offer  for  the 
formation  of  this  mass  is  that  it  represents  an  old  haemorrhage 
which  has  undergone  organisation  with  the  formation  of 
cholesterin  crystals,  and  that  the  irritation  of  these  has 
caused  the  formation  of  fibrous  tissue. 

The  general  appearances  are  strikingly  similar  to  those 
exhibited  in  Mr.  Mayou's  second  case,  the  slides  of  which  I 
shall  show  presently.  I  have  been  able  to  find  one  somewhat 
similar  case  recorded  in  the  Transactions  of  the  Ophthahno- 
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logical  Society  for  1916  by  Mr.  Beatson  Hird,  where  there 
was  an  appearance  of  tumour  formation  owing  to  massive 
exudation  into  the  retina  consisting  of  fibrous  and  cellular 
portions.  The  choroid  was  not  involved  in  any  way,  however, 
and  appeared  to  be  'normal,  whereas  in  this  case  the  choroid 
seems  to  be  definitely  involved.  As  regards  the  pathology 
of  this  case,  it  would  appear  to  be  a  somewhat  aberrant  form 
of  retinitis,  with  massive  exudation,  as  described  by  the  late 
Mr.  George  Coats,  though  it  differs  from  the  usual  type  of 
this  disease  in  two  particulars,  viz.  : 

(1)  The  involvement  of  the  choroid. 

(2)  The  presence  of  the  extra-ocular  mass. 

These  two  points  would  favour  the  diagnosis  of  a  choroidal 
sarcoma,  though  the  cytology  and  general  appearances  are 
against  this,  and  I  should  be  glad  to  hear  the  opinion  of 
members  on  this  point. 

Involvement  of  the  choroid,  of  course,  suggests  tubercle, 
but  there  is  no  e\adence  of  any  tuberculous  giant-cells. 

Case  3. — The  history  is  as  follows  : 

A.  B — ,  female,  set.  32  years.  When  16  a  glass  bottle 
burst  and  cut  her  left  eye.  Under  treatment  for  a  month, 
and  had  an  operation.  Since  the  accident  she  has  never 
seen  with  the  left  eye.  Two  months  before  Mr.  Mayou's 
notes  were  made  she  knocked  her  eye  against  the  corner 
of  a  cupboard.  A  week  later  she  noticed  a  white  patch  in 
the  lower  part  of  the  pupil,  and  did  not  think  it  had  increased 
in  size  since  then.  V.:  P.L.  No  ciHary  injection;  t.n.  Iris 
muddy  ;  iridectomy  upwards.  Pupil  filled  with  capsule  and 
old  lens  debris.  Occupying  the  lower  part  of  the  A.C.  was  a 
whitish  mass  having  some  yellowish  patches  in  it.  In 
contact  with  cornea  and  iris  and  over  it  a  fan-shaped  series 
of  straight  vessels,  breaking  up  into  a  number  of  fine  branches. 
These  were  probably  in  the  cornea.  The  tumour  reached 
the  angle  of  the  A.C.  except  over  a  kidney-shaped  area  below. 

The  patient  was  a  week  under  observation  when  the  tumour 
appeared  to  increase  in  size  and  the  eye  was  enucleated. 

PI.  X,  fig.  4  :  The  eye  was  divided  antero-posteriorly. 
The  retina  was  detached,  showed  multiple  cystic  degeneration. 


PLATE   X. 

Illustrate.s  Mr.   F.  A.  Williamsou-Noble's  paper  ou  Intra-ocular 
Cbolesterin  Tumours  (p.  189). 

Fig.  8.     See  text,  p.  193. 
Fig.  4-.— See  text,  p.  192. 
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and  contained  much  fibrous  tissue.  The  layers  were  not 
recognisable.  The  choroid  was  atrophic  and  contained 
fibrous  and  colloid  patches  and  calcareous  particles.  A  mem- 
brane consisting  of  capsule,  lens  d<'hris  and  fibrous  tissue  lay- 
behind  the  iris  and  pupil ;  the  detached  retina  was  adherent 
to  it.  The  ciliary  body  showed  signs  of  old  cyclitis,  and 
round-celled  infiltration  caused  partly  by  the  neighbourhood 
of  the  tumour  and  the  ]3ull  of  the  detached  retina.  The 
iris  in  the  neighbourhood  of  the  tumour  was  pulled  forward. 
There  was  marked  thickening  of  the  vessel  walls  and  some 
round-celled  infiltration  and  haemorrhage.  In  the  lower 
angle  of  the  A.C.  was  the  tumour,  anteriorly  adherent  to 
and  growing  from  the  endothelium  on  the  anterior  surface 
of  the  iris.  It  was  limited  entirely  by  the  lining  membrane 
of  the  anterior  chamber,  and  did  not  involve  cornea,  iris  or 
ciliary  body  ;  the  free  margin  had  a  pseudo-capsule  of  cells 
of  the  tumour.  The  parts  of  iris  and  cornea  near  the 
tumour,  however,  showed  some  round-celled  exudations, 
and  in  the  latter  the  vessels  already  alluded  to  were  seen 
immediately  in  front  of  Descemet's  membrane  (PL  X,  fig.  3). 
The  tumour  itself  consisted  of  elongated  cells,  loosely  held 
together,  which  in  the  degenerate  areas  showed  yellowish 
bodies  in  the  cytoplasm.  They  grew  from  the  endothelium 
of  Descemet's  membrane  and  the  iris.  Further  out  there  was 
a  formation  of  colloid  bodies  in  this  membrane. 

This  tumour  then  consisted  of  nothing  but  endothelial  cells 
originating  from  the  lining  of  the  anterior  chamber,  showing 
no  tendency  to  infiltration.  No  doubt  it  originated  near  the 
angle  of  the  chamber  and  grew  forward  into  it,  since  the  two 
endothelial  surfaces  are  connected  by  tumour  substance. 

Three  diagnoses  were  possible — an  endothelioma  growing 
from  the  cells  lining  the  anterior  chamber,  an  organising 
blood-clot,  or  a  mass  of  cholesterin  crystals,  giving  rise  to  a 
new  formation  on  the  endothelium.  Time  did  not  permit  of 
going  into  the  pros  and  cons  of  these,  but  on  weighing  them 
up,  they  seemed  to  favour  the  last  diagnosis. 

Mr.  M.  S.  Mayou  said  it  was  incorrect  to  attribute  to  him, 
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the  speaker,  entirely  the  cases  mentioned  ;  they  came  under 
his  care  as  pathologist.  One  was  Sir  William  Lister's  case,, 
and  one  was  Mr.  Cunningham's. 


11.  SujJerior  paracentral  scotoma  after  gunshot  wound. 
By  GoRDox  Holmes. 

Dr.  Gordon  Holmes  said  that  the  circumstances  under 
which  the  case  was  shown  were  that  Mr.  Juler  told  him,  a 
few  days  ago,  that  he  had  a  very  interesting  man  with  an 
inferior  paracentral  scotoma,  and  the  speaker  identified  him 
as  a  case  he  had  examined  in  France  within  a  few  days 
of  the  infliction  of  the  wound.  His  present  patient  had  a 
double  superior  j)aracentral  scotoma,  and  he  demonstrated 
the  visual  fields.  There  was  also  some  defect  on  the  left 
side,  below  the  horizontal  radius.  Members  had  seen  the 
course  of  the  missile  which  caused  the  defect.  It  entered 
above  the  tip  of  the  inion  on  the  right  side,  and  came  out 
through  the  temporal  convolution  of  the  left  side,  and  it  must 
have  therefore  damaged  the  lower  portions  of  the  calcarine 
area  on  both  sides,  i.  e.  those  portions  below  the  lips  of  the 
calcarine  fissure.  The  man  had  since  been  subject  to  epilepti- 
form attacks,  which  occurred  relatively  frequently.  The  first 
warning  of  their  onset  was  that  the  eyes  became  fixed,  and 
the  patient  experienced  flashes  of  light  like  a  ball  of  fire ; 
these  appeared  a  little  to  the  left  of  the  point  to  which  his 
eyes  were  directed  ;  then  they  danced  and  receded,  the  vision 
became  hazy,  and  he  lost  consciousness.  The  speaker  saw 
the  man  in  one  of  these  attacks.  His  eyes  were  deviated 
to  the  left,  and  remained  in  that  position  during  the  attack. 

These  visual  epileptiform  seizures  were  very  common  after 
gunshot  wounds.  In  most  cases  generalised  seizures  developed 
after  a  local  aura;  very  few  had  visunl  nura^  without  sensory 
or  motor  phenomena. 
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12.  Inferior  paracentral  scotoma  after  occipital  ivound. 

By  F.  A.  JuLER. 

Henry  B — ,  set.  37  years.    Wounded  July,  191G. 

Scar  in  occipital  region,  almost  transverse,  with  thickening 


Henry  B- 


February  loth,  1922.     1  mm.  white  at  330  mm.  distance. 
Black  =  scotoma.     Shaded  =  relative  scotoma. 


of  underlying  bone.  Centre  of  scar  Zb  cm.  above  inion. 
Extent  of  scar  5  cm. ;  bony  thickening,  2  cm.   ong. 

R.V.  =  I  slowly  ;  L.V.  =  ^O'  ^o*  improved  (always 
defective). 

Refraction:    R.  sph.  +  1  D. ;  L.  sph.  +  4,  cyl.  +  1. 

Visual  fields. — Both  fields  full  in  periphery  to  10  mm.  white. 
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Small  inferior  paracentral  scotoma  to  white,  extending  from 
fixation  point  to  4°.  Scotoma  for  red  and  green  (2  mm.) 
exactly  similar. 

Fundi  normal,  save  for  slight  "  pseudo-neuritis." 


Henry  B — .     February  loth,  1922.     1  iinii.  white  at  330  mm.  distance. 
Black  =  scotoma.     Shaded  =  relative  scotoma. 

Case  previously  reported  by  Dr.  Gordon  Holmes  (Case  2, 
Brit.  Journ.  OphtJi.,  July,  1918). 

Dr.  Gordon  Holmes  saw  this  man  in  France,  too,  and  the 
scotoma  mapped  out  by  that  gentleman  then,  closely  corre- 
sponded with  what  the  speaker  had  found  independently  since. 
There  was  no  perforation  track  of  the  foreign  body  through 
the  skull  ;  there  was  just  a  contusion.  The  skiagram  showed 
a  slight  depression  of  the  bone  over  the  calcarine  area. 
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Dr.  Gordon'  Holmks  said  the  interest  of  this  case  was 
the  persistence  of  the  scotoma,  ahnost  unchanged,  from 
the  twelfth  day  after  the  receipt  of  the  injury  for  six  years. 
After  periods  from  two  to  seven  years  he  had  been  able  to 
examine  again  a  certain  number  of  patients,  whom  he  first 
saw  in  France  within  a  few  days  after  the  receipt  of  their 
wounds,  and  in  many  of  these  very  little  change  in  the  visual 
fields  had  occurred.  In  one  case,  that  of  a  very  intelligent 
man,  there  was  a  very  small  paracentral  scotoma  to  the  left 
and  below  the  fixation  point,  coming  to  it  but  only  extending 
6°  down.  Sir  William  Lister  and  he  examined  the  man  early 
in  1915  five  days  after  he  received  the  wound,  and  when  seen 
again  this  year  exactly  the  same  defect  was  present  in 
the  fields.  That  was  very  surprising,  since  motor  and  sensory 
phenomena  due  to  acute  injury  of  the  cerebral  cortex 
improve  considerably  in  the  course  of  time  if  the  lesion 
is  not  extensive.  These  gunshot  wounds,  however,  did  not. 
He  naturally  excluded  from  these  remarks  those  cases  in 
which  the  defects  were  mainly  due  to  acute  septic  processes, 
such  as  encephalitis  or  acute  cederna  of  the  brain.  There- 
fore it  must  be  concluded  that  the  localisation  of  each 
separate  part  of  the  visual  field  within  the  visual  cortex 
is  very  rigid,  and  the  functions  of  any  part  which  might 
be  destroyed  could  not  be  replaced  by  that  of  any  other 
part. 

Mr.  Traquair  said  he  wished  to  make  a  plea  concerning 
the  examination  of  these  cases  as  to  whether  any  recovery 
took  place.  It  was,  that  several  test-objects  should  be  used 
in  the  determination  of  the  scotoma,  so  that  one  might  ascer- 
tain whether  there  was  any  gradation  of  the  edge  of  the 
scotoma.  He  suggested  there  might  be  a  slight  zone  of 
amblyopia  which  might  disappear  after  a  time.  The  size  of 
the  test-objects  and  their  distance  from  the  screen  should  be 
recorded ;  only  in  that  way  could  observations  be  made  which 
were  properly  comparable  at  a  later  date,  or  in  other  hands. 
This  feature  of  the  examination  had  not  been  sufficiently 
recorded  in  the  Hterature. 

The  President  said  another  point  which  needed  considera- 
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tion  was,  in  penetrating  injury,  whether  the  foreign  body 
traversed  the  brain  substance.  He  saw  a  case  similar  to 
Mr.  Juler's,  in  which  there  was  nothing  but  a  Hmited  depression 
of  the  skull  in  the  appropriate  region.  In  one  class  of  case 
the  destruction  was  much  greater  than  in  the  other.  In  one 
case  the  brain  tissues  might  be  temporarily  deprived  of  all 
function,  but  there  would  probably  ensue  some  restoration 
of  function.  In  the  other  case  the  lesion  might  be  so  hmited 
that  there  would  be  no  damage  beyond  that  of  the  tissues 
on  which  the  bone  was  pressing. 

Dr.  GoEDON  Holmes  said  if  a  person  received  a  sharp 
blow  on  the  face,  it  did  not  matter  very  much  provided  the 
velocity  of  the  striking  body  was  sufficiently  great  whether 
it  was  withdrawn  at  once  or  not.  This  was  true,  too,  in 
many  of  the  cases  of  gunshot  injury  of  the  head.  The 
phenomena  are  very  rarely  the  result  of  mere  compression  of 
the  brain,  because  the  portions  of  bone  driven  in  were 
impacted  with  such  velocity  that  they  destroyed  at  once  the 
portions  of  brain  substance  they  might  later  compress. 
The  points  raised  by  Mr.  Traquair  were  very  important. 
He,  the  speaker,  always  used  graded  test-objects  as  far  as 
possible.  He  had,  however,  during  the  war  made  over  400 
records  of  cases  of  gunshot  wounds  of  the  occipital  lobe  ;  and, 
even  if  he  had  nothing  else  to  do,  it  would  not  have  been 
possible  to  test  them  all  with  graded  test-objects.  With 
many,  however,  he  used  different  sized  objects,  both  white  and 
coloured.  As  in  Mr.  Juler's  case,  the  margins  of  the  scotoma 
were  often  extraordinarily  sharp  and  frequently  an  object 
moving  from  the  bHnd  area  appeared  suddenly  and  plainly  to 
the  patient,  just  as  if  it  had  been  brought  into  view  from 
behind  a  screen.  In  most  of  these  cases  the  contours  of  the 
scotomata  for  white  and  for  colours  were  identical.  In  other 
cases — as  in  the  one  shown  to-day — it  was  different,  especially 
in  the  early  stages,  for  in  addition  to  actual  destruction  of 
brain  there  w^as  often  contusion  of  the  surrounding  tissue, 
and  probably  axlema  and  minute  htvmorrhages.  When  the 
man  he  had  exhibited  regained  consciousness  he  was  unable 
to  see  the  patient  in  the  next  bed,  showing  that  his  central 
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vision    was    completely    lost,    but    within   a    short    time   he 
regained  the  amount  of  vision  which  he  still  had. 


13.  A  case  of  crossed  hemiplegia  {Forille's  syndrome)  ;   tuher- 
cidoma  pontis. 

By  Leslie  Paton. 

E.  H — ,  male,  aet.  35  years.  A  patient  in  the  National 
Hospital,  Queen  Square,  under  the  care  of  Dr.  Walsh. 

Complaint. — Numbness  and  .weakness  all  down  right  side. 
Loss  of  sense  of  direction  in  right  hand,  unable  to  touch  things 
quickly  unless  he  uses  his  sight  at  the  same  time. 

Duration. — Eight  months. 

Past  health: — Rheumatic  fever  (?)  at  15.  Treatment  in 
a  sanatorium  eight  years  ago  ;  otherwise  felt  quite  healthy 
always.     No  history  of  venereal  disease. 

Famihj  history. — Father  died  at  73 — "  stroke."  Mother 
alive  and  well,  over  70.  Two  brothers  and  four  sisters, 
all  stated  to  be  healthy.  One  brother  died  in  infancy. 
Patient  married  at  30  ;   two  children,  both  healthy. 

Present  illness. — Eight  months  ago  woke  up  one  morning 
to  find  he  had  a  sensation  of  pins  and  needles  all  down  the 
right  side.  On  moving  about,  discovered  he  had  a  moderate 
degree  of  weakness  in  right  arm  and  leg.  Was  out  of  work 
at  the  time,  but  was  able  to  get  work  from  November, 
1921,  to  end  of  February,  1922.  The  numbness  and  weakness 
in  right  side  had  not  changed.  No  sphincter  trouble.  Since 
end  of  February  weakness  in  right  side  has  increased  and  is 
more  marked  in  arm  than  leg.  Three  weeks  ago  double 
vision  commenced.  Occasional  dribbling  of  saliva  from 
left  corner  of  mouth.  No  headache.  No  pain  anywhere. 
No  difficulty  in  speech.  Two  or  three  times  a  w^eek  in  last 
three  months  has  experienced  very  slight  "  chattering  "  of 
lower  jaw  against  upper,  lasting  an  hour  or  two  at  a  time. 

Present  condition. — Thin,  poorly-nourished  man  of  35 : 
has  not  been  getting  thinner.  Speech  normal.  Memory 
and  intelligence  good.     Marked  internal  strabismus  left  eye. 
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Alimentary  system  :  teetli.  fair  condition;  tongue,  furred. 
Appetite  good  ;  no  indigestion ;  bowels  regular ;  abdomen 
nil. 

Genito-urinary  system  :  Nil. 

Cardio-vascular  system  :  Pulse  regular  in  rate  and  rhythm  ; 
tension  low  :  Heart-sounds  clear.  Xo  bruit  heard.  Cardiac 
dulness  reaches  nipple  line  on  left. 

Respiratory  system  :  Nil. 

Xervous  system :  Eight-handed. 

Cranial  nerves:  (1)  Nil  abnormal.  (2)  Acuity — E.  |; 
L.  -j^V.  Fields  seem  full  by  finger  test.  (3,  4,  6.)  Pupils  : 
E.  larger  than  L.  Both  circular,  central  react  to  accom- 
modation, direct  light  and  consensually.  E.  eye  :  Position 
of  rest,  in  slight  outward  deviation,  but  no  further  outward 
movement  possible.  Only  very  slight  inward  deviation 
possible  (to  mid  plane),  and  done  with  great  effort.  Upward 
and  downward  movement  normal.  L.  eye  :  In  position  of 
extreme  inward  deviation ;  upward  and  downward  deviation 
normal.  Xo  other  movement  possible.  Diplopia  in  all 
directions  except  when  object  looked  at  becomes  obscured 
from  L.  eye  by  bridge  of  nose.  Xo  nystagmus.  Slight  ptosis 
left  eyelid.  (5)  Corneal  reflexes  almost  absent.  Marked 
weakness  temporal  and  masseter  on  left  side.  Diminution 
to  cotton-wool  very  slight  left  side  of  face,  more  marked 
over  cheek-bone  than  on  forehead.  Pin-prick  better  appre- 
ciated left  than  right — "  did  not  feel  like  a  prick  on  right 
side."  Hot  and  cold  better  felt  left,  diminished  right.  (7) 
Slight  weakness  left  side  of  mouth,  seen  on  sustained  action. 
Weakness  in  holding  left  eyelid  closed.  (8)  Hearing  good. 
Binne  -|-  E.  and  L.     (9-12)  Nil  abnormal. 

Motor  system  :  Arms — Grips  L.  stronger  thanE.  Muscular 
strength  fair,  L.  more  than  E.  Tone  equal  and  seems  normal. 
Outstretched  hands  show  light  swing  from  normal  on  E.  side 
only.  Finger-thumb  test  and  opening  and  closing  fingers 
stiffly  and  slowly  done  E.  side  with  accessory  movements 
at  elbow  and  shoulder.  Barany  pointing  moderate  degree  of 
outward  deviation  on  E.  side.     Left  side  normal  in  all  tests. 

Trunk  :   Xo  movement  of  umbilicus  on  raisinyr  head. 
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Legs  :  Right  leg  a  little  weaker  than  left.  Extension  at 
ankles  more  powerful  L.  than  R.  Tone  feels  equal  in  both 
legs.     Co-ordination  steadier  L.  than  R.,  both  accurate. 

Sensory  system — head  and  neck :  Over  scalp  and  anterior 
and  lateral  aspects  of  neck,  pin-prick  less  well  felt  R.  than  L. 
Posterior  aspect  equal  both  sides.  Cotton-wool  equal  front 
and  lateral  aspects  posteriorly  heavier  L.  than  R.  Cold  and 
hot  equal  both  sides  of  neck. 

Arms :  Cotton-wool  a  little  better  appreciated  L.  than  R. 
Pin-prick  sharper  R.  than  L.  Hot  and  cold  equal  both  sides. 
Vibration  sense  absent  R.  side.  Astereognosis  R.  hand. 
Localisation  defective  R.  hand.  Deep  pressure  absent 
R.  fingers.     Sense  of  position  in  space  defective  R.  arm. 

Trunk  :  Cotton- wool  better  appreciated  L.  than  R.  Pin- 
prick sharper  R.  than  L.,  more  "  wide-spread  "  L.  Cold  and 
hot  equal. 

Legs  :  Cold  more  R.  than  L.  Hot  equal  except  on  soles, 
where  L.  more  than  R.  Cotton-wool,  equal  appreciation  ; 
both  legs  normal.  Pinprick  feels  more  diffuse  L.  leg,  a 
little  sharper  on  R.  leg.  Sense  of  position  in  space  seems 
normal  ;  also  sense  of  passive  movements  at  halluces.  Localis- 
ation of  toes  touched  better  L.  than  R.  Vibration  less  R. 
than  L. 

Reflexes  :  Arm-jerks  all  4-  both  sides.  Knee  jerks,  R.  -I- , 
L.  -I-.  Ankle  jerks R.  +,L.  +.  Plantars?.  No  ankle  clonus. 
Abdominals,  R.  — ,  L.  -f  . 

Sphincters  :   Nil. 

Spine  :  No  scoliosis. 

Joints  :  Arthropathy  L.  knee-joint. 

R.O.D. :  Disc  edges  even  in  their  whole  extent ;  no  swelling. 
H.P.  -I-  3  ;  G.R.  +  3. 

L.O.D.  :  Some  astigmatism  ?    H.P.  +  3  ;  G.R.  +  3. 

This  case  illustrates  very  beautifully  the  form  of  crossed 
hemiplegia  usually  known  as  "  Foville's  syndrome."  The 
evidence  of  the  symptoms  indicates  a  lesion  dee|)  in  the 
pontine  region,  involving  the  nucleus  of  the  left  sixth,  the 
fibres  of  the  left  seventh,  and  at  least  parts  of  the  left  fifth 
nuclei,   and  also  very  definitely  impUcating  the   left   mesial 
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fillet  and  some  of  the  tracts  lying  external  to  the  mesial 
fillet.  There  is  just  a  possibility  that  in  the  region  of  the 
mesial  fillet  the  mid-line  has  been  crossed.  The  lesion  is 
probably  either  a  tuberculoma  or  a  syringobulbia. 

From  the  ocular  point  of  view  the  most  interesting  feature 
of  the  case  is  the  loss  of  lateral  deviation  of  both  eyes  to 
the  left,  associated  with  the  complete  paralysis  of  the  left 
external  rectus. 

Later  kistorij. — Since  the  meeting  this  patient  has  developed 
neuroparalytic  keratitis  in  the  left  eye,  and  the  lids  have  had 
to  be  sewn  up  to  prevent  further  ulceration  of  the  cornea. 
He  has  also  developed  a  well-marked  papilloedema  with 
haemorrhages.  All  the  other  symptoms  have  become  more 
marked.  There  is  little  doubt  that  there  is  a  tumour,  probably 
tubercular,  and  rapidly  growing  and  lying  deeply  in  the  pons. 

The  sensory  loss  is  more  marked  all  down  the  right  side, 
with  this  exception — which  I  hope  Dr.  Gordon  Holmes  can 
explain — that  he  feels  pin-pricks  very  much  better  on  the 
side  on  which  the  general  sensory  weakness  is  most  marked. 
It  may  be  that  the  lesion  has  passed  a  httle  over  and  has 
caught  the  meso-fillet  on  the  other  side.  Or  there  may  be 
hypersesthesia  to  pin-pricks  on  the  right  side.  The  general 
sensory  sign  is  marked  on  the  crossed  side,  except  in  the 
head  and  neck,  where  it  is  reversed.  Therefore  there  is  some 
motor  weakness  on  the  right  side,  possibly  due  to  efierent 
disturbance.     The  flexor  responses  are  doubtful. 

Dr.  Gordon  Holmes  asked  whether  the  reflex  movements 
of  the  eye  to  the  left  were  affected.  He  only  saw  the  case 
when  passing  through  the  ward.  Then  the  patient  was 
unable  to  move  his  eyes  voluntarily  to  the  left  when  told  to 
do  so  ;  but  if  asked  to  fix  his  eyes  directly  in  front  and  then 
rotate  his  head  in  the  opposite  direction  his  eyes  went  over 
well.  If  a  finger  which  he  fixed  accurately  was  moved  very 
slowly  and  uniformly  to  the  left  his  eyes  followed  it  easily, 
but  if  there  was  the  slightest  jerk  so  that  the  finger  passed  out 
of  the  macular  vision  the  eves  immediately  swung  back  to  the 
right.      Tlicrt'forr  some  of  the  reflex  deviations  of  the  eves 
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were  preserved,  though  the  voluntary  deviation  was  lost. 
He  suggested  that  the  caloric  vestibular  tests  should  be 
applied  in  order  to  see  whether  the  reflex  deviations  from 
the  labyrinth  were  disturbed  ;  he  would  be  surprised  if  they 
were. 

Such  cases  are  not  very  rare.  At  Charing  Cross  Hospital 
he  had  recently  a  girl  with  the  same  condition  bilaterally, 
When  he  first  saw  her  she  could  not  move  her  eyes  to  the 
right  voluntarily,  but  the  reflex  and  vestibular  deviations  to 
this  side  were  normal.  As  she  became  worse  she  also  lost 
voluntary  movement  to  the  other  side,  but  both  internal 
recti  continued  to  act  well  in  convergence.  The  case  turned 
out  to  be  one  of  acute  disseminated  sclerosis.  More  interesting 
phenomena  were  noticed  as  she  recovered,  since  the  dissocia- 
tion between  reflex  and  voluntary  movements  became  even 
more  prominent ;  she  maintained  her  eyes  well  on  the  point 
fixed  when  the  head  was  rotated,  and  when  asked  to  keep  her 
eyes  on  an  object  moving  so  slowly  that  it  remained  in 
macular  vision,  she  followed  it  well  even  though  she  had  no 
power  of  voluntary  deviation  to  either  side.  In  her  acute 
stage  he  was  able  to  demonstrate  some  of  the  Magnus  de 
Keijn  tests.  He  was  lately  asked  to  see  a  child  who  had 
suddenly  become  unconscious  ;  her  symptoms  also  were  very 
interesting  from  the  ocular  point  of  view.  While  she  was 
unconscious  the  eyes  were  a  little  deviated  to  one  or  other 
side,  and  she  had  extremely  coarse  persistent  nystagmus  to 
this  side.  Various  movements  of  the  head  excited  a  number 
of  movements  of  the  eyes.  On  suddenly  turning  her  head  to 
the  left,  for  instance,  the  eyes,  which  had  been  deviated  to  the 
left,  swung  over  to  the  right  to  the  full  extent,  and  remained 
there  for  a  considerable  time.  On  tilting  the  head  up  the 
eyes  deviated  downwards,  and  slightly  upwards  when  the 
head  was  flexed  on  the  chest. 

Mr.  Leslie  Patox,  in  reply,  said  he  tried  hard,  a  few 
days  ago,  to  elicit  the  phenomenon  referred  to  by  turning 
the  head,  but  it  did  not  succeed.  The  patient  had  complete 
paralysis  of  the  left  external  rectus,  therefore  the  sixth  nucleus 
must  be  involved.     He  thought  it  was  now  spreading  u])  a 
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little  more.  It  was  only  the  motor  fifth  which  was  seriously 
involved  ;  the  sensory  portion  of  the  fifth  was  not  so  much 
implicated. 


14.  Capillary  aneurysm  on  optic  disc. 
By  Leslie  Paton. 

A.  E — ,  female,  set.  48  years.  Case  of  hemiplegia,  under 
the  care  of  Dr.  James  Taylor,  in  the  National  Hospital, 
Queen  Square.  The  patient  was  admitted  in  March,  1922, 
on  account  of  pain,  weakness  and  swelUng  in  the  left  leg, 
weakness  in  the  arms,  and  headache.  The  illness  began  in 
August,  1921.  On  examination  the  R.Y.A.  =  -j^g- .  L.V.A.  =  -3%. 
The  pupils  were  active  and  fields  full  to  finger  tests.  Ocular 
movements  good.  Slight  nystagmus  on  lateral  deviation. 
Right  optic  disc  paler  than  normal.  In  the  upper  temporal 
quadrant  was  seen  a  small  round  red  patch  of  the  apparent 
diameter  of  2  mm.  It  lay  against  a  small  artery  running 
above  it.  and  showed  slight  definite  pulsation  and  a  bright 
spot  of  reflex  from  its  centre.  The  arteries  in  general  were 
bright  and  thickened,  and  almost  obliterated  the  veins 
where  they  crossed.  The  retina  showed  some  tiny  white 
spots  close  to  the  temporal  margin  of  the  disc. 

Mr.  Paton  said  it  was  the  first  time  he  had  seen  a  capillary 
aneurysm  in  the  disc  itself.  This  case  showed  well  all  the 
characteristics  which  Gowers  described  in  cases  which 
Nettleship  drew  with  great  care.  Gowers  drew  attention 
to  the  little  glistening  point,  which  was  the  distinguishing 
feature;  it  was  still  evident  in  this  case.  Some  people  had 
thought — he  thought  so  himself — that  they  saw  a  little 
pulsation  in  that  aneurvsm,  but  he  had  not  been  able  to 
convince  himself  of  it  absolutely.  It  much  resembled  some 
of  the  aneurvsm  cases  which  were  described  by  Mr.  Story  as 
long  ago  as  1883,  and  which  were  figured  in  the  third  volume 
of  the  Transactions. 
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IX.  APPENDIX. 

The  following  were  also  brought  before  the  Society  : 

(1)  Tuberculosis  of  the  Eye. — A  pathological  demonstra- 

tion was  held  on   the   subject  of   "  Tuberculosis  of 
the  Eye."     The  following  gave  demonstrations  : 

Sir  John  H.  Parsons,  C.B.E.,  F.R.S. 

Prof.  J.  W.  H.  Eyre. 

Mr.  M.  S.  Mayou. 

Mr.  J.  A.  Ross. 

Mr.  Affleck  Greeves. 

Mr.  Williamson-Noble  (for  Mr.  H.  Neame). 

(2)  Mr.  N.  Bishop  Harman  :   A  trial-frame  gauge. 

(3)  Mr.  N.  B.  R.  Fleming  :    A  cavernous  angeioma  of  the 

lids. 

(4)  Mr.  C.  F.  Harford  :   A  case  of  glaucoma. 

(5)  Mr.  N.  B.  R.  Fleming  :    Bilateral  tuberculosis  of  the 

lacrymal  sac. 

(6)  Mr.  B.  Graves  :  A  case  of  white  spots  on  the  lens  after 

abscission  of  iris  for  traumatic  prolapse. 
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EEPOET  OF  C0U^X1L. 

The  Council  is  glad  to  report  the  continued  prosperity  of 
the  Society.  There  are  482  subscribing  and  5  honorary 
members.  During  the  Session  1921-22  twenty-one  new 
members  were  elected.  We  announce  with  regret  the  death 
of  five  members :  Sir  G.  Sims-Woodhead,  who  was  an  original 
member  of  the  Society  and  a  past  Vice-President,  Mr.  C. 
Wray.  Col.  F.  P.  Maynard,  Mr.  G.  F.  C.  Wallis,  and  Mr.  W.  J. 
Chambers.     Five  members  have  resigned. 

In  June,  1921,  the  Council  nominated  the  following  members 
to  serve  as  representatives  on  the  Council  of  British  Ophthal- 
mologists :  Sir  John  Parsons,  and  Messrs.  A.  L.  Whitehead, 
M.  S.  Mayou  and  A.  B.  Cridland. 

An  invitation,  with  the  approval  and  promised  support  of 
the  other  ophthalmological  societies  of  the  Kingdom,  has 
been  conveyed  by  Mr.  E.  Treacher  Collins  to  the  International 
Congress  at  Washington  to  hold  its  next  Congress  in  London 
in  1925. 

Dr.  G.  E.  de  Scliweinitz  has  been  invited  to  deliver  the 
Bowman  Lecture  before  the  Society  in  1923,  and  the  Council 
are  glad  to  announce  that  he  has  accepted  this  invitation. 

The  Ninth  Annual  Congress  was  held  at  the  Royal  Society 
of  Medicine,  1,  Wimpole  Street,  on  May  5th,  6th  and  7th, 
1921.  The  Bowman  Lecture  was  delivered  by  Mr.  Treacher 
Collins.  There  were  discussions  on  the  psychology  of  vision 
in  health  and  disease,  and  the  treatment  of  manifest  conco- 
mitant strabismus.  The  Clinical  Meeting  was  at  St.  Thomas's 
Hospital,  and  the  thanks  of  the  Society  are  due  to  tlie 
authorities  of  the  Hospital  for  the  facilities  and  hospitality 
granted.  The  meetings  were  well  attended  and  the  Congress 
was  a  success  in  every  wav. 
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The  Transactions  of  the  0})hthahnological  Society  of 
Copenhagen  has  been  added  to  the  list  of  exchanges. 

During  the  last  six  months  the  post  of  Treasurer,  vacant 
through  tlie  ill-health  of  Sir  Arnold  Lawson,  has  been  filled 
by  Sir  William  Lister,  on  the  nomination  of  the  Council,  in 
accordance  with  Eule  14. 

The  Treasurer's  Report  and  Statement  of  Accounts  is 
appended. 
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HON.  TREASUEEE'S  EEPOET. 

From  the  account  of  the  receipts  and  payments,  it  will  be 
seen  that  the  balance  now  in  the  bank  is  practically  identical 
with  that  at  the  end  of  the  preceding  year,  but  this  is  not  an 
indication  that  the  financial  state  of  the  Society  is  all  that 
could  be  desired. 

Our  chief  liability  is  the  cost  of  printing  and  illustrating 
the  volume  of  the  year's  Transactions.  Again  it  is  very  heavy. 
The  cost  of  the  Index  made  last  year's  Transactions  particularly 
expensive,  but  the  cost  of  producing  this  year's  volume  is 
more  than  £200  in  excess  of  that  for  the  volume  of  1920. 

It  will  be  noted  that  the  amount  received  for  subscriptions 
amounts  to  £515  and  the  expenses  of  the  Transactions  to 
£696,  which  means  that  the  latter  cost  the  Society  £181 
more  than  its  chief  source  of  revenue.  If  the  contributions 
of  the  Oxford  Congress  and  the  Xorth  of  England  Ophthalmo- 
logical  Society  are  added  to  the  amount  collected  by  sub- 
scriptions, the  expense  of  the  Transactions  is  still  £144  more 
than  it  ought  to  be. 

If  it  had  not  been  for  the  exceptionally  large  and  lucrative 
sale  of  past  volumes  our  balance  might  well  have  been  reduced 
to  zero.  It  would  seem  extremely  desirable  therefore  to  see 
if  steps  could  not  be  taken  to  reduce  the  cost  without  impairing 
the  high  standard  which  has  been  maintained  in  previous 
volumes. 

The  Illustrations  Fund,  as  mentioned  in  the  last  report  of 
the  Hon.  Treasurer,  has  stopped  far  short  of  the  hopes  and 
expectations  of  its  promulgators.  At  the  present  total  the 
amount  of  interest  will  be  below  £30  instead  of  the  £70  that 
was  hoped  for.  The  fund  is  still  open  and  a  large  number  of 
members  have  not  yet  subscribed. 

ArXOIJ)    L.\W80N, 

Hon.  Treas. 
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OXFORD  OPHTHALMOLOGICAL  CONGRESS 


ANNUAL    MEETING    HELD    AT    OXFORD    ON 
JULY  6rH,  7th  &  8th. 

Maater :   Sydney  Stephenson. 

Past  Master :   The  late  R.  W.  Doyne. 

Deputy  Milder :  P.  H.  Adams. 

Hon.  Treasurer  :    Sir  Anderson  Critchett,  Bart.,  K.C.V.O. 

Hon.  Secretary  :   Bernard  Cridland. 


REPORTS. 

I.  Discussion  on  the  significance  of  retinal  hasriiorrhages; 
By  P.  H.  Adams. 

It  may  be  roughly  stated  that  haemorrhages  occur  in 
the  retina  as  the  result  of  two  chief  causes  :  firstly,  an 
altered  condition  of  the  blood  itself,  or  secondly,  a  diseased 
condition  of  the  walls  of  the  blood-vessels. 

When  we  come  across  a  retinal  haemorrhage  in  the 
course  of  our  routine  fundus  examination,  I  think  we,  as 
ophthalmic  surgeons,  at  once  realise  that  we  have  come 
across  something  of  importance — something  that  cannot  be 
casually  dismissed  as  a  trifle.  We  realise  that  here  is  an 
indication  that  the  case  is  one  which  will  require  complete 
and  careful  examination,  in  order  to  arrive  at  a  correct 
diagnosis  of  the  cause  of  the  condition.  But  it  is  not 
only  the  diagnosis  of  the  cause  that  one  is  concerned  with  ; 
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the  thought  of  what  does  it  mean  at  once  presents  itself, 
not  perhaps  so  much  as  regards  the  sight  of  the  patient, 
though  this  is  of  course  important,  but  rather  as  regards 
the  expectation  of  life. 

Thus,  the  finding  of  a  retinal  hsemorrhage  at  once 
removes  the  case  under  examination  from  what  might  be 
called  the  optical  side  of  our  work,  and  transfers  it  to  the 
medical  side,  and  we  are  faced  with  the  two  problems  of 
diagnosis  and  prognosis. 

Diagnosis  may  be  divided  into  local  and  general. 

(1)  Local. — A  certain  amount  of  information  as  to  the 
cause  of  a  haemorrhage  may  be  gained  from  the  size, 
shape  and  situation  of  it. 

Starting  from  before  backwards. 

Firstly,  there  is  the  prei'etinal  or  subhyaloid  hgemor- 
rhage.  The  blood  is  here  poured  out  in  front  of  the  retina 
and  assumes  the  familiar  horizontal  D  shape ;  it  apparently 
comes  from  an  actual  rupture  of  a  small  vein.  As  far  as  1 
know  it  has  no  special  significance,  and  the  prognosis,  as 
regards  vision,  is  good,  as  the  retinal  elements  are 
undamaged  and  practically  no  trace  is  left  when  the 
blood  has  absorbed. 

Next  in  order  ai*e  the  superficial  striate  or  flame- shaped 
haemorrhages  which  occur  in  the  nerve-fibre  layer  of  the 
retina,  and  are  usually  associated  with  arterio-sclerotic  or 
renal  conditions. 

Then  Ave  come  to  the  circular,  mossy  type  of  hemor- 
rhage. The  best  simile  I  can  think  of  is,  they  resemble  the 
mark  left  on  a  wall  when  a  wet  sponge  has  been  thrown 
against  it.  These  occur  in  the  deeper  layers  of  the  retina 
and  are  most  suggestive  of  diabetes.  In  this  condition 
also  one  finds  another  type  of  hsemorrhage  which  is  very 
typical,  namely,  the  punctate  hiemorrhage,  a  small  dark 
round  spot  of  blood,  scattered  generally  over  the  fundus, 
about  the  size  of  a  large  pin's  head. 

The  occurrence  of  these  two  types  together,  the  super- 
ficial and  the  deep,  may  indicate  the  presence  of  both 
sugar  and  albunirii  in  the  urine  of  the  jiatient. 
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Finally  there  is  the  pale-coloured  hgeinorrhage,  or 
small  white  spot  with  red  margin,  suggestive  of  pernicious 
aneemia. 

(2)  General. — The  occurrence  of  a  retinal  hajmorrhage 
discovered  in  a  patient  the  victim  of  some  general  disease 
may  be  the  means  of  leading  the  physician  in  charge  to  a 
correct  diagnosis. 

For  instance,  in  cases  of  extreme  anaemia  it  may  be^ 
the  determining  factor  which  excludes  the  case  from  one  of 
pure  chlorosis  and  points  to  some  more  serious  condition. 
For  retinal  haemorrhages  are  found  in  more  than  50  per 
cent,  of  progressive  pernicious  anaemias,  and  are  also 
frequently  observed  iu  secondary  anaemias,  leukaemia, 
pseudo-leukgemia,  purpura  and  scurvy,  whereas  they  are 
very  rare  in  pure  chlorosis. 

There  is  another  small  point  that  occurs  to  me  in  which 
the  finding  of  a  retinal  haemorrhage  has  put  one  on  to  the 
right  diagnosis.  I  refer  to  cases  of  iritis  of  unknown 
cause,  especially  in  elderly  people.  On  examination  of  the 
retina  one  finds  a  few  haemorrhages,  and  on  testing  the 
urine  sugar  is  discovered. 

Again,  the  finding  of  retinal  haemorrhages  on  the  surface 
of  a  detached  retina  is  suggestive  of  the  presence  of  a 
neoplasm  behind  and  may  be  a  valuable  aid  to  diagnosis, 
especially  when  from  the  situation  of  the  growth  trans- 
illumination is  of  no  value. 

Prognosis. — This,  again,  may  be  divided  into  local,  as  it 
affects  the  eye  and  its  vision,  and  general,  as  it  affects 
life. 

Local. — As  regards  the  effect  on  the  eye  and  its  vision, 
the  situation,  whether  macula  or  not,  and  the  size  and 
extent  of  the  lesion,  will  cause  obvious  variations.  If 
the  macular  region  is  free  there  is  possibl}'  no  effect  on 
the  sight  that  the  patient  is  conscious  of,  even  though  the 
condition  may  be  gross,  whereas  a  subhyaloid  haemorrhage 
in  the  macular  region  will  cause  an  absolute  central 
scotoma  for  the  time  being,  which  clears  up  completely  in 
course  of  time. 
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General. — The  prognosis  as  regards  life  is  of  consider- 
ably more  importance.  Of  course  one  realises  that  it  is 
not  the  hasmorrhages  themselves  that  are  of  serious 
importance,  but  rather  the  changes  in  the  walls  of  the 
vessels  that  allowed  them  to  occur,  or  alternatively,  the 
extreme  alteration  of  the  blood  itself,  yet  because  they 
are  a  definite  result  of  these  changes,  it  is  impossible  to 
separate  the  one  from  the  other  in  a  discussion  on  the 
subject. 

A  point  of  great  importance,  I  believe,  is,  do  retinal 
hasmorrhages  occur  in  high  blood-pressure,  before  the 
onset  of  disease  of  the  blood-vessel  walls  ?  that  is  to  say, 
in  hyperpiesia,  or  the  presclerotic  stage  of  arterio-sclerosis? 
I  cannot  ever  recall  seeing  a  retinal  hjemorrhage  with 
high  blood-pressure  without  some  sign  of  actual  degenera- 
tion of  the  blood-vessel  wall.  In  connection  with  this,  it 
is  important  to  remember  Foster  Moore's  observation  that 
the  blood-pressure  in  the  retinal  arteries  is  not  raised  in 
arterio-sclerosis,  and  that  in  his  opinion  haemorrhages  are 
not  due  to  the  high  blood-pressure,  but  to  the  impairment 
of  nutrition  of  the  vessel  walls  and  changes  in  the  blood. 
If  this  is  the  case  then,  one  must  take  it  that  the  occur- 
rence of  a  retinal  haemorrhage  definitely  shows  that  the 
case  has  passed  beyond  the  moi*e  or  less  controllable  one 
of  hyperpiesia,  and  we  are  faced  with  a  condition  of  true 
arterio-sclerosis. 

However  this  may  be,  there  is  no  doubt  that  some  cases 
of  arterio-sclerosis  may  show  no  signs  at  all  in  the  retina ; 
again  there  are  certain  signs  generally  recognised  as 
indicating  raised  blood-pressure  Avithout  actual  disease  of 
the  vessel  walls,  such  as  heightened  colour  of  the  light 
reflex  of  the  arteries,  obliteration  of  the  light  reflex  from 
the  veins  where  the  arteries  cross  them,  and  possibly  slight 
pinching  of  the  veins  or  alterations  in  their  course,  and 
Hiiall}^  very  advanced  conditions  of  i-etinal  arterio-sclerosis 
occur  in  which  there  are  no  actual  haemorrhages  at  the 
time  of  examination. 

There    is  another  matter  on    which    one  would    like  to 
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have  more  detiiiite  inforinatioii.  Is  there  any  explanation 
why  one  patient  gets  a  venous  thrombosis,  anotlier  simple 
flame-shaped  htemorrhages,  and  a  third  arterio-sclerotic 
retinitis,  all  three  showing  definite  signs  of  sclerosis  of  the 
arteries  ;  and  why  should  arterio-sclerotic  retinitis  occur 
in  one  eye  as  a  rule,  when  the  sclerotic  changes  occur  in 
both  eyes  ?  Venous  thrombosis,  again,  is  a  condition 
w^hich  may  occur  in  comparatively  young  patients  without 
obvious  cause  and  without  any  signs  of  artei'io-sclerosis. 
It  was  suo-gested  that  it  was  due  to  an  alteration  in  the 
coagulability  of  the  blood.  Some  years  ago  I  examined  a 
good  many  cases  with  this  idea  in  view,  but  could  not 
satisfy  myself  that  there  was  anything  permanently  ab- 
normal in  the  coagulation  time  of  the  blood,  and  I  believe 
that  this  has  been  found  to  be  a  very  inconstant  figure, 
varying  with  the  time  of  day,  amount  of  exercise,  food, 
and  the  length  of  time  after  it. 

Of  sixteen  older  cases  of  venous  thrombosis  that  I  have 
looked  up,  six  cases  occurred  between  50  and  60  and  ten 
between  60  and  70.  Some  died  a  few  months  after  its 
occurrence,  others  lived  for  twenty  years  or  more,  so  by 
itself  one  cannot  say  that  venous  thrombosis  is  of  very 
definite  prognostic  value.  It  is  the  general  condition  of 
the  patient,  the  condition  of  the  heart,  kidneys  and  blood- 
vessels, with  which  it  is  associated,  that  makes  the 
difference. 

Similarly,  patients  with  arterio-sclerotic  retinitis  and 
striate  hEemorrhages  are  known  to  live  for  many  years, 
and  in  a  paper  which  I  had  the  honour  of  reading  before 
this  Congress  several  years  ago  I  recorded  many  cases 
which  lived  on  into  the  seventies  and  eighties  in  spite  of 
retinal  vascular  lesions,  the  chief  circumstances  which 
affected  the  duration  of  life  being  whether  the  kidneys 
were  involved  or  not.  But  one  interesting  point  is,  that 
in  the  majority  of  these  cases  when  they  do  die,  a  vascular 
lesion  is  the  cause  of  death. 

The  moral  of  this,  then,  is  not  to  jump  to  a  hasty  con- 
clusion that   our    ])atient   is    doomed    to    an    early    death 
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because  we  have  found  hemorrhages  in  the  retina,  but  to 
look  on  it  simply  as  an  indication  for  a  full  and  complete 
examination  of  the  general  condition,  and  that  only  then 
can  an  accurate  prognosis  be  made. 

To  pass  on  now  to  the  question  of  diabetes.  At  present 
our  knowledge  of  why  some  cases  of  diabetes  have  ocular 
complications,  such  as  retinitis  and  haemorrhages,  and 
others  do  not  is  rather  limited. 

As  ophthalmic  surgeons,  all  cases  that  we  see  have 
these  complications  in  some  form  or  other,  but  as  a 
matter  of  fact  it  is  stated  that  it  is  only  in  20  to  33  per 
cent,  of  cases  that  ocular  conditions  are  found. 

Haemorrhages  in  the  retina  ai-e,  at  any  rate,  not  neces- 
sarily associated  with  the  presence  of  sugar  in  the  urine. 
All  of  us,  I  suppose,  have  come  across  cases  of  tj^pical 
diabetic  retinitis  in  a  patient  complaining  of  defective 
sight,  and  on  inquiring  into  the  medical  history  one  has 
found  that  he  or  she  says  that  they  did  have  diabetes  some 
years  ago,  that  they  wei-e  treated  for  it  by  their  doctor 
and  dieted  for  some  years,  but  that  now  they  were 
supposed  to  be  cured  of  it,  and  that  the  last  few  specimens 
of  urine  that  have  been  examined  have  been  found  to  be 
sugar-free,  and  it  is  only  since  then  that  the  sight  has 
begun  to  fail. 

It  is,  anyhow,  a  late  symptom,  but  in  spite  of  this  many 
patients  live  for  many  3'ears  after  its  onset.  Thus  the 
prognosis  is  nothing  like  so  serious  as  regards  life  as  tiue 
nephritic  retinitis,  but  the  prognosis  as  regards  recovery 
of  vision  is  bad,  the  macular  region  is  frequently  involved, 
and  the  retinal  changes  persist  in  spite  of  treatment  and 
possible  general  improvement. 

In  pernicious  anaemia  the  occurrence  of  numerous  small 
haemorrhages  followed  by  multiple  ones  and  later  by  large 
extravasations  of  blood  is  said  to  indicate  a  serious 
prognosis. 

Eales'  disease  or  i-ecui-iing  vitreous  luemorrhage  is 
usually  found  in  young  men,  due  to  some  disease  of  the 
blood-vessel     walls,    possibly    witli     formation     of    small 
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circular  aneury.suis.  It  undoubtedly  has  a  sei'ious  siguiti- 
caiice  as  regards  the  sight  of  the  patient,  but  what  is  the 
cause  ?  It  has  been  suggested  that  it  is  due  to  tuberculous 
disease.  I  have  recently  had  a  case  in  hospital  here,  of 
a  young  man  who  went  right  through  the  war  as  a 
signaller,  and  Avas  a  volunteer  fireman  in  civil  life,  whose 
sight  suddenly  failed  in  one  eye  from  this  condition  the 
other  day.  I  have  had  his  blood  tested  by  the  comple- 
ment fixation  test  to  tubercle  on  two  separate  occasions, 
each  time  with  a  definite  negative  result  and  there  was  no 
other  sign  of  tubercle  about  him. 

Retinitis  cii'cinata  is  a  somewhat  rare  condition  and  its 
cause  at  present  not  perfectly  understood  ;  it  may  occur 
associated  with  sclerotic  changes  in  the  retinal  blood- 
vessels ;  at  other  times  these  are  apparently  normal.  The 
actual  circinate  retinal  condition  is  secondary  to  macular 
hiemorrhage  ;  it  has  of  itself  no  prognostic  significance  as 
regards  life  I  believe,  but  centi^al  vision  is  usually  per- 
manently lost  though  the  circinate  patches  may  practically 
disappear. 

Traumatic  Hj<;mokrhage. 

This  may  occur  in  the  retina  as  the  result  of  blows  and 
concussion  injuries.    The  cause  is  usually  obvious. 

The  cases  of  real  importance  though,  because  easily 
overlooked,  are  the  slight  ones,  such  as  I  have  seen  caused 
by  a  flick  from  the  lace  of  a  football,  or  after  a  shot 
penetrating  the  oi'bit.  These  accidents  may  cause  small 
retinal  htemorrhages  right  at  the  visible  periphery  of  the 
retina,  and  sometimes  associated  with  the  escape  of  a  drop 
of  blood  into  the  vitreous  in  the  neighbourhood.  If  these 
cases  are  not  carefully  treated  by  rest  in  bed  until  the 
haemorrhage  is  absoi'bed,  they  are  a  very  fruitful  source 
of  detachment  of  the  retina,  which  becomes  noticeable 
some  weeks  after  the  injui-y  and  may  lead  to  loss  of  sight 
of  the  eye. 

Finally  there  are  certain  rare  cases  in  which  one 
comes  across  perhaps  a  single  small  flame-shaped  haemor- 
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rhage  in  the  retina,  during  the  routine  examination  of 
apparently  healthy  people,  not  of  advanced  years.  These, 
I  believe,  may  be  due  to  strain,  possibly  from  a  cough,  or 
constipation  ;  they  absoi'b  quickly  and  as  far  as  I  know 
need  not  recur,  and  I  belief  mean  no  more  than  a  subcon- 
junctival hasmorrhage. 

I  should  like  to  add  that  in  trying  to  specify  what  a 
hseniorrhage  means  by  its  size,  shape  or  situation,  one  is 
not  trying  to  definitely  make  a  diagnosis  without  taking 
other  factors  into  consideration.  I  remember  that  at  the 
Ophthalmological  Society's  discussion  on  diabetes  a  speaker 
remarked  that  anyone  was  a  fool  who  diagnosed  diabetes 
from  a  mere  examination  with  the  ophthalmoscope.  I 
agree  ;  but  as  aii  ophthalmologist  I  say  we  take  a  pride 
in  trying  to  make  our  diagnosis  first  from  the  opthalmo- 
scopic  appearances ;  and  one  feels  great  satisfaction  if, 
when  one  has  examined  and  found  haemorrhages  and 
retinitis,  and  has  formed  an  opinion  as  to  what  the 
causative  condition  is,  one  then  proceeds  further  to  the 
full  examination  and  finds  that  opinion  confirmed.  'J'here 
is  no  doubt  that  the  more  one  pi'actises,  the  better  are 
one's  attempts  to  arrive  at  the  diagnosis.  Still,  I  admit, 
one  never  attempts  to  make  a  positive  diagnosis  by  means 
of  an  ophtlialmoscopic  examination  pure  and  simple. 

Ernest  Clakkk  : 

I  congratulate  Mr.  Adams  on  the  excellent  manner  in 
which  he  has  opened  the  discussion  and  the  clear  way  he 
has  expressed  the  salient  tacts,  and  1  also  congratulate 
the  Council  of  this  Ophthalmic  Congress  on  selecting  this 
subject,  which  is  a  most  im])ort}int  one,  and  of  which  so 
little  is  written  and  known.  Theri^  can  be  no  doubt  that 
hyperpiesis  or  hypertension  is  a  very  subtle  state,  and 
that  it  is  always  a  sign  of  tlie  beginning  of  a  ])athologic 
change.  If  ])t'rmanent  it  is  a  cei-tain  sign  of  the  ]iresenee 
of  toxtemia,  and  even  if  no  lesion  of  llu'  lieart  or  kidneys 
is  discovered,  it    indicates   some    oiroi-    in    nu'tabt)lism    or 
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deficiency  of  elimination,  either  intestinal  or  urinary,  or 
both,  or  the  remains  of  a  past  poison,  such  as  syphilis. 

It  has  been  said  that  in  these  cases  the  pulse-pressure, 
I.  e.  the  diiference  between  the  systolic  and  diastolic 
pressure,  rises  much  above  normal,  i.  e.  {o  60  or  70 
instead  of  SO,  but  I  understand  that  this  is  now  denied 
and  it  is  not  constant,  and  that  what  the  ])hysician 
really  dreads  is  a  great  variation  in  the  systolic  pres- 
sure from  day  to  day.  But  let  us  start  at  the  beginning 
of  things.  Does  the  poison  circulating  in  the  blood 
first  cause  a  thickening  of  the  walls  of  the  smaller 
arteries,  resulting  in  an  increased  effort  to  pump  the 
blood  into  the  tissues,  which,  of  course,  eventually  leads 
to  higher  blood-pressure  ':'  If  so,  then  a  later  stage  is  de- 
generative changes  in  the  intima  caused  by  an  insufficient 
blood  supply  to  the  parts,  and  possibly  the  local  effect  on 
the  vessel  walls  of  the  poison  circulating  in  the  blood, 
and  this  in  turn  leads  to  local  aneui^ysm,  thrombosis  and 
hasmorrhages. 

It  is  stated  that  a  high  sphygmometer  reading  is,  in  a 
very  large  number  of  cases,  not  followed  b}'  retinal 
hfemorrhage  ;  that  a  high  i^eading  in  the  brachial  does 
not  mean  high  pressure  in  the  retinal  arteries,  and  that  a 
haemorrhage  is  not  a  bursting  of  these  arteries  from  the 
local  pressure. 

When  a  retinal  ha3morrhage  does  not  follow  high 
blood-pressure  this  probably  means  that  there  has  been 
enough  pressure  to  supply  sufficient  blood  to  the  parts, 
and  the  circulating  poison  is  not  powerful  enough,  and  so 
degenerative  changes  in  the  vessels  have  not,  so  far,  taken 
])lace.  If  this  is  the  correct  interpretation  then  we  are 
interfei-ing  with  Nature  and  doing  harm  by  lowering  the 
blood-pressure  diri'ctly,  unless  it  is  unduly  higli,  for  by 
doing  so  we  starve  the  tissues  and  help  the  degenerative 
changes. 

So  much  for  that  theory.  Now  let  us  take  the  other. 
If  the  hyperpiesis  is  the  primary  trouble  brought  about 
by  the  toxins  stimulating  the  adrenals,  then  the  thickening 
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of  the  arterioles  is  a  pi'otective  measure,  and  in  its  turn 
causes  a  vicious  circle  by  increasing  the  blood-pressure, 
which  is  a  natural  sequence.  Whichever  theory  is  correct 
one  must  come  to  the  conclusion  that  the  blood-pressure, 
being  itself  a.  protective  measure,  must  not  be  lowered 
directly,  but  we  must  do  so  by  seeking  and  removing  the 
cause — that  is,  we  must  remove  the  toxins.  Fortunately 
for  the  patient  any  lowering  of  the  blood-pressure  directly 
— e.  g.  by  bleeding — is  only  temporary. 

Wltere  does  the  oculist  come  in  ?  Unfortunately  he 
comes  in  very  often  at  the  end  when  the  arterio-sclerosis 
is  well  established,  and  all  he  can  do  then  is  to  warn  and 
hope  thus  to  prolong  life  a  little.  Whatever  the  patient's 
symptoms  may  be,  whether  due  to  changes  in  the  blood 
or  the  vessel  walls,  a  retinal  hajmorrhage  is  in  every 
case  a  danger-signal,  and  in  most  cases  it  is,  to  use  a  rail- 
way phrase,  the  "  home  "  danger  signal,  and  the  patient 
must  be  told  this  and  sent  to  a  physician.  Whei-e  the 
oculist  can  be  useful  is  to  give  this  warning  before  any 
haemorrhage  has  occurred,  and  before  the  arterio-sclerosis 
is  well  established. 

Thousands  of  people  never  have  a  doctor,  and  the  only 
medical  man  who  has  a  chance  of  examining  them  may  be 
the  oculist  who  is  consulted  for  glasses. 

This  is  his  opportunity  to  benefit  the  patient.  Most  of 
these  patients  are  50  or  older  and  the  oculist  should  be  on 
the  look-out  for  the  very  earliest  sign  of  arterio-sclerosis 
or  of  toxaemia,  which  may  eventually  lead  to  it ;  he  can 
then  easily  warn  his  patient,  and  by  'preventive  treatment 
save  him  many  useful  years  of  life. 

One  of  the  surest  signs  of  the  presence  of  toxaMnia 
is  a  marked  lowering  of  the  accommodation  power,  and 
when  this  is  accompanied  by  hypertension  it  is  a  fairly 
certain  warning  that  arterio-sclerosis  may  be  expected. 
In  a  very  large  number  of  these  cases,  as  Sir  Arbuthnot 
Lane  has  pointed  out,  the  toxin  is  due  to  eitlier  intestinal 
stasis  or  pyorrhoea. 

Again,  a  careful  exauiinatioii  witii   the  ui)litlialuioscope 


THE   SIGNIFICANCE    OF   RETINAL   H^MORRHAGE.S.         221 

will  often  make  one  suspect  connnencin^  changes.  'J'liere 
may  be  nothing  definite,  but  the  vessels  may  be  slightly 
more  tortuous  than  normal,  and  here  and  there,  where  an 
artery  crosses  a  vein,  you  can  "  spot  "  slight  tliickening 
of  the  artery  walls.  In  such  cases  take  the  blood-pressure, 
and  if  it  is  raised,  or  if  you  do  not  take  it  yourself,  but 
suspect  it  to  be  high,  send  the  patient  to  a  physician  for 
a  complete  examination.  Jiemember  that  the  normal 
blood-pressure  of  a  man  of  60  is  about  140. 

Lastly,  the  oculist  has  it  in  his  power  to  prevent 
retinal  haemorrhage  by  removing  eye  strain.  Eye  sti-ain 
means  inci'eased  work  in  the  eye  and  this  means  bringing 
more  blood  to  the  part.  This  increased  blood  in  diseased 
vessels  may  easily  lead  to  a  haBmorrhage. 

Correct  any  error,  however  small,  and  as  this  class  is 
generally  presbyopic  prescribe  bifocah-  for  constant  use. 
Another  very  important  point  is  that  by  removing  eye- 
strain we  increase  the  resisting  power  of  the  individual, 
and  thus  assist  to  eliminate  any  poison  that  may  be  present 
in  the  blood. 

It  should  not  be  forgotten  that  physicians  dread,  in 
these  patients,  hypotension  more  than  they  do  hyper- 
tension. If  the  vessels  are  diseased,  thrombosis  followed 
by  haemorrhage  is  very  likely  to  occur,  and  what  makes 
matters  worse  is  that  the  whole  resisting  power  of  the 
individual  is  lowered.  Here  again  eye  strain  must  be 
eliminated. 

In  the  foregoing  remarks  I  have  been  dealing  with 
retinal  htemorrhages  as  a  sequel  to  arterio-sclerosis,  and 
their  significance  is  so  serious  because  it  points  to  the 
probability  that  the  arteries  of  the  brain  are  in  the  same 
diseased  state  as  those  of  the  retina,  and  we  know  to  our 
grief  how  often  this  is  the  case.  So  many  patients 
consult  us  too  late,  and  end  their  life's  pilgrimage  very 
soon  with  a  cerebral  hsemrorhage. 

The  significance  of  retinal  haemorrhage  in  connection 
with  diseased  blood  states  where  the  arterial  walls  are 
unaffected  may  also  be  serious. 
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Ha>niorrliao^es  occurring  in  diabetes,  glycosuria,  leu- 
kaemia, anaemia,  etc.,  may  clear  up,  and  the  patient  may 
be  restored  to  complete  health  if  the  disease  is  not  too 
far  advanced. 

Two  years  ago  I  saw  a  lady,  det.  52  years  (sent  to  me 
by  Dr.  Benham),  who  had  optic  neuritis  in  both  eyes  with 
both  fundi  covered  by  haemorrhages.  Blood-pressure  was 
normal.  Dr.  Buzzard  diagnosed  "  toxtemia,"  and  Dr. 
McCrae  corroborated  this  and  found  the  blood  poisoned 
with  streptococcus.  Dr.  James  Taylor  also  saw  her.  By 
vaccination  she  completely  recovered.  I  saw  her  three 
months  ago  wlien  both  fundi  wei'e  normal,  and  the  vision 
■|-  in  both  eyes,  and  she  was  perfectly  well ;  if  this  condi- 
tion had  been  due  to  diseased  blood-vessels  the  patient 
would  certainly  now  be  in  her  grave. 

Traumatic  haemorrhage  in  the  retina,  although  it  ma}'  be 
serious  to  the  eye,  is  supposed  not  to  have  much  signifi- 
cance as  regards  life.  I  do  not  think  this  is  correct  ;  in 
many  cases  the  traumatism  would  not  have  produced 
haemorrhage  had  the  vessels  been  perfectly  healthy.  A 
year  ago  I  saw  a  lady,  aet.  58  years,  who  had  fallen  on  the 
back  of  her  head  and  lost  vision  of  the  right  eye  shortly 
afterwards;  the  right  fundus  below  was  covered  with 
haemorrhages,  her  blood-pressure  was  180,  and  a  careful  exa- 
mination revealed  commencing  arterio-sclerosis  everj'^where. 
One  fact  seems  to  me  undeniable — that  if  an  oculist 
in  the  course  of  his  examination  discovers  a  retinal  hsemor- 
rhage,  it  is  his  bounden  duty  to  refer  the  patient  to  a 
physician  for  a  thorough  overhauling,  and,  if  necessary, 
medical  treatment,  and  on  his  side  the  physician  should 
never  forget  that  he  is  only  acting  for  the  oculist. 

Mr.  T.  I1ai;i;is()N  Uiti-ki; 

said  that  he  thought  that  most  of  the  members  had  been 
brought  up  with  tiie  idea  that  practically  all  the  conditions 
under  discussion  pointed  to  an  early  demise.  When  a 
student  he  was  told — and  he  believed  it  iov  many  years — 
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that  when  albuminuric  retinitis  appeared  the  patient  died 
within  two  years,  and  the  same  was  to  be  expected  with 
retinal  haemorrhages  of  the  flame-shaped  type.  Experience 
soon  taught  us  that  this  idea  was  far  from  the  truth,  and 
the  work  of  Mr.  Adams  definitely  proved  that  there  w^ere 
many  exceptions.  Although  this  was  an  erroneous  and 
exaggerated  teaching,  he  thought  that  at  the  present  time 
there  was  a  tendency  to  minimise  the  importance  of 
hjemorrluige ;  the  pendulum  had  swung  too  far  in  the 
opposite  direction.  He  would  mention  two  illustrative 
cases.  Ten  years  ago  a  young  girl  came  to  consult 
him  about  headache  ;  nothing  else.  He  noticed  a  small 
haemorrhage  near  the  macula  in  one  eye.  Investigation 
revealed  the  presence  of  marked  polyuria.  The  urine 
was  found  to  contain  a  trace  of  albumen.  An  experienced 
physician  took  an  optimistic  view  of  the  case,  but  a  fort- 
niofht  later  the  g-irl  became  comatose  and  died  without 
recovering  consciousness.  A  case  of  this  kind  makes  a 
lasting  impression  upon  the  memory. 

A  month  ago  he  saw  a  lady,  «t.  70  years,  who  was 
carrying  out  her  ordinary  household  duties,  and  did  not 
imagine  that  there  was  much  the  matter  with  her. 
He  found  albuminuric  retinitis  with  flame-shaped  haemor- 
rhages. He  impressed  upon  her  daughter  that  the  matter 
was  of  serious  import,  and  she  arranged  for  her  mother 
to  give  up  her  arduous  house-work  and  come  and  live 
quietly  with  her.  The  lady  died  in  ui-aemic  coma  three 
weeks  after  the  interview. 

In  the  past  it  was  probably  true  that  too  much  anxiety 
had  been  felt  about  these  cases,  but  there  was  the  liability 
that  in  the  future  they  might  not  be  treated  seriously 
enough. 

What  ought  we  to  say  to  the  patient  ?  He  believed 
that  Mr.  Ernest  Clarke  had  expressed  the  correct  view  in 
this  matter.  In  many  cases  the  first  medical  man  these 
persons  saw  was  the  ophthalmologist,  and  they  looked  for 
some  advice  from  him.  Often  when  a  general  practitioner 
sent   a    patient    he   expected    and   was  grateful    for  some 
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suggestion  regardiBg  treatment.  In  the  case  of  a  middle- 
aged  lady  lie  pointed  out  that  the  retinal  condition  was 
the  red  flag  which  pointed  out  the  danger  ahead.  He 
advised  her  to  give  up  the  exciting  life  she  was  leading 
and  lead  a  quiet  life.  This  advice  was  not  taken,  and 
shortly  she  had  a  paralytic  stroke,  which  did  not  kill  her, 
but  reduced  her  to  a  purely  vegetative  life.  For  yeai-s 
she  lay  in  bed  quite  unconscious  of  the  world  around  her. 
He  had  seen  other  cases  equally  bad  in  which  proper 
treatment  was  adopted,  and  these  individuals  have  lived 
useful  lives  for  many  years  after  the  haemorrhage. 

He  did  not  think  that  in  diabetes  hemorrhages  had  any 
significance. 

He  had  always  imagined  that  the  term  ''Eales' disease" 
referred  to  the  viti-eous  haemorrhage  of  adolescents,  mainly 
of  the  male  sex.  Axenfeld  had  suggested  that  these 
hfemorrhages  were  caused  b_v  tuberculous  disease  of  the 
retinal  vessels,  and  he  had  ti-eated  cases  with  tulierculin 
with  some  success. 

Dr.  K.  K.  K.  LuNDSGAAKD  (Copenhagen) 

said  the  Congress  had  already  heard  \n  a  very  complete 
manner  of  the  importance  of  haemorrhages,  therefore  but 
little  remained  to  be  expressed.  It  was  now  known  for 
certain  that  albuminuric  retinitis  Avas  a  very  grave 
symptom,  also  that  some  retinal  hiBmorrhages  drew 
attention  to  the  imminence  of  glaucoma.  With  those 
exceptions,  however,  the  significance  of  retinal  haemor- 
rhages were  not  sufficiently  known.  Perhaps  the  field 
which  first  needed  investigation  from  this  standpoint  was 
diabetes.  By  examining  subjects  of  diabetes  by  means  of 
the  newest  methods  it  would  perhaps  be  possible  to  clear 
up  some  doubtful  points.  Since  the  examination  of  blood 
for  the  presence  of  sugar  had  become  more  common,  it 
had  become  evident  that  ])atients  might  be  suffering  from 
dial)etes  mellitus  without  having  sugar  in  the  urine  ;  it 
was  even  possible  to  find  the  sugar  content   of  tlie   blood 
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raised  without  that  substance  being  detected  in  the  urine. 
He  thought  it  was  possible  to  have  a  raised  percentage  of 
sugar  in  the  blood  in  association  with  retinal  haemorrhages. 
His  conclusion  was  that,  if  one  wanted  to  find  out  the 
significance  of  retinitis  diabetica,  it  was  necessary  to 
examine  the  blood  for  sugar,  because  diabetes  could  exist 
without  glycosuria. 

Mr.  Foster  Moore 

said  he  believed  that  most  retinal  haemorrhages  were 
brought  about  by  diapedesis,  and  were  not  the  result  of  a 
gross  rupture  of  the  vessel  wall.  He  had  seen  very  large 
retinal  haemorrhages  clear  up  entirely  and  leave  no  trace 
of  their  former  presence,  and  it  had  not  been  possible 
afterwards  to  find  any  sign  of  a  lesion  of  the  vessels  which 
traversed  the  area  which  previously  was  involved  in  the 
haemorrhage. 

With  regard  to  primai-y  thrombosis  of  the  retinal  veins 
in  young  subjects,  he  believed  they  wei*e  the  result  of  a 
local  phlebitis,  as  was  made  clear  histologically  by  Coats 
many  years  ago.  In  most  people  who  were  getting  on  in 
life  the  disease  was  associated  with  arterio-sclerosis,  and 
was  due  to  changes  in  the  vessel  wall. 

He  believed  that  most  haemoi-rhages  were  primarily  due 
to  a  change  in  the  blood,  and  that  vessel-wall  changes 
were  secondaiy  to  the  blood  changes.  It  seemed  evident 
at  any  rate  that  in  the  blood  diseases,  leukaemia,  pernicious 
aneemia  and  the  secoiidary  anaemias,  in  which  haemorrhages 
in  the  retina  were  very  common,  they  were  due  to  the 
blood  changes,  for  there  was  no  reason  to  think  that  there 
were  any  changes  in  the  vessels.  He  believed  it  might  be 
said  that  no  patient  died  of  pernicious  anasmia  without  at 
some  time  developing  retinal  hsemorrhages. 

A  type  of  case  in  which  the  presence  of  a  retinal 
haemorrhage  might  be  of  the  greatest  value  was  when  one 
was  asked  to  say  whether  there  was  a  beginning  papill- 
cedema  in  a  patient  in  whom  pei-haps  headache  and  vomiting 
were  prominent  symptoms  and  the  disc  edges  were  a  good 
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deal  blurred.  The  question  was  whether  the  appearances 
were  within  the  limits  of  physiological  variation.  It  was 
often  difficult,  or  sometimes  impossible,  to  give  a  dogmatic 
opinion  without  seeing  the  patient  again  at  a  later  date. 
It  was  in  such  cases  that  the  pi-esence  of  a  haemorrhage 
on  the  disc,  however  small,  was  of  the  gi-eatest  assistance. 

In  association  with  severe  antemias  haemorrhages  were 
very  common,  but  in  addition  it  was  not  very  rare  to  find 
white  woolly-looking  patches  which  were  indistinguishable 
ophthalmoscopically  from  the  cotton-wool  patches  of  renal 
retinitis.  He  had  not  seen  them  mentioned,  but  when 
they  were  present  with  haemorrhages  renal  retinitis  was 
closely  counterfeited.  He  did  not  refer  to  the  star  figure 
around  the  yellow  spot. 

He  was  glad  to  hear  Mr.  Adams  tell  the  meeting  that 
diabetic  could  be  distinguished  from  renal  retinitis.  There 
were,  of  course,  a  good  many  cases  where  it  was  not 
possible  to  differentiate  with  the  ophthalmoscope,  but  there 
were  often  features  which  were  so  characteristic  that  it 
was  possible  to  predict  with  assurance  that  the  patient  was 
the  subject  of  diabetes. 

He  thanked  the  author  of  the  opening  papei*  for  his 
valuable  contribution. 

Dr.  Gibson 

thanked  the  Chairman  for  having  given  him  the  oppor- 
tunity of  listening  to  this  discussion,  because,  speaking  as 
a  physician,  he  felt  that  ophthalmologists  had  a  pull  over 
physicians  in  that  in  the  eye  they  were  able  to  study 
living  internal  anatomy,  and  witness  changes  taking  place 
in  a  way  that  physicians  were  not  able  to  do. 

He  thought  it  was  very  seldom  that  htemorrhage 
occurred  from  high  blood-pressure,  and  the  point  he 
wanted  to  make  was  tiiat  this  question  of  haemorrhage 
was  the  same  as  that  of  arterio-sclerosis.  Arterio-sclerosis 
had  been  looked  upon  as  a  disease  of  old  age,  but  it  was 
not  necessarily  that.  As  shown  by  'poxt-mortem  examina- 
tion, the  same  j)rtic('ss  existed    in   the  young  as  in   ]ieople 
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over  fifty  years  of  age,  and  even  those  who  were  older 
might  derive  comfort  from  the  fact  that  Prof.  Turnbull 
is  said  to  teach  that  arterio-sclerosis  begins  in  early  child- 
hood. Certainly  the  same  lesions  were  seen  in  the  vessels 
in  early  childhood  as  were  evident  at  a  later  stage  of 
life ;  and  he  thought  it  might  be  useful  to  the  Congress 
if  he  attempted  a.  modern  explanation  of  arterio-sclerosis. 

Anatomically  there  were  two  distinct  lesions.  One  was 
the  degenerative  lesion,  such  as  was  seen  in  the  fatty 
degeneration  of  the  intima  of  vessels.  Secondly,  there 
was  an  undoubted  inflammatory  lesion.  One  must  identify 
the  common  pi'ocess  of  arterio-sclerosis  in  some  degree 
w-ith  an  infection.  He  would  relate  it  to  the  presence,  in 
many  noi-mal  people,  of  organisms  in  the  blood.  The 
passing  by  the  kidney  of  organisms  into  the  urine  was  a 
constant,  a  daily,  phenomenon,  but  if  it  went  on  to  a 
large  amount  the  result  was  the  production  of  lesions  in 
the  kidney.  Bacteria  gained  entry  into  the  blood  by 
innumerable  paths  and  were  passed  into  the  urine.  Some 
of  these  may  do  damage  to  the  vessel ;  and  he  looked 
upon  arterio-sclerosis  in  no  other  sense  than  as  a  rash  of 
the  blood-vessel  wall,  the  result,  in  most  cases,  of  an 
irritation  of  the  vessel  wall  by  organisms.  If  that  were 
true,  the  other  lesions  found,  such  as  haemorrhage,  would 
fall  into  line  and  w^ere  understandable. 

The  question  of  thrombosis  has  been  touched  upon. 
That  was  a  noi-mal  event  in  relation  to  the  larger  arterio- 
sclerotic patches  in  the  aorta,  and  he  only  looked  upon  it 
as  the  eifect  of  toxins  on  the  blood,  the  destruction  of 
cells,  the  setting  free  of  thrombokinase,  and  the  inevitable 
and  consequent  thrombus.  Again,  fibrosis  of  arteries 
Avas  probably  an  irritation  from  toxins  and  bacteria 
which  were  circulating  in  the  blood. 

Those  remarks  led  him  to  the  question  of  treatment. 
The  treatment  consisted  of  an  attempt  to  get  rid  of  the 
toxins,  which,  he  thought,  wei-e  largely  the  result  of 
infections.  Pyorrhoea  alveolaris  was  in  great  prominence  at 
the  moment,  and   he  thought  there  was  a  clear  connection 
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with  ai'terio-sclei'osis,  and,  in  some  cases,  litemorrliages 
and  other  arterio-scl erotic  phenomena  in  the  retina. 
Though  he  thought  it  was  a  factor,  it  was  not  always 
possible  to  associate  a  retinal  haemorrhage  as  caused  by  a 
faulty  condition  of  the  mouth.  Other  common  infective 
conditions  amenable  to  treatment  were  chronic  appen- 
dicitis, chronic  cholecystitis,  or  that  mass  of  cases  usually 
grouped  under  the  term  "  intestinal  toxsemia."  For  such 
treatment  the  general  physician  sent  patients  to  a  spa ; 
there  they  lived  in  very  good  surroundings  and  the 
purgative  waters  produced  a  thorough  intestinal  lavage, 
which  protected  them  against  future  depredations  of  this 
infecting  process  which  originally  caused  the  symptoms. 

It  had  been  a  great  pleasure  to  him  to  hear  and  take 
part  in  the  discussion. 

Mr.  Ridley 

said  he  wished  to  mention  only  two  points.  One  was, 
that  retinal  haemorrhages  were  very  infrequent  in  hasmo- 
philia.  He  did  not  ever  remember  seeing  retinal 
haemorrhages  in  a  haemophiliac  unless  they  were  due  to 
accident. 

The  second  point  was,  that  he  had  come  upon  a  number 
of  cases  in  elderly  people,  about  eighty  years  of  age,  who  had 
minute  punctate  heemorrhages,  and  when  they  occurred  it 
seemed  to  be  a  bad  sign  in  regard  to  continuance  of  life. 

The  Deputy  Master, 

answering  Mr.  Ridley,  said  he  included  hgemophilia  in 
his  abstract,  but  as  he  had  never  seen  a  case  which 
showed  hasmorrhages,  and  the  reference  was  only  copied 
out  of  a  book,  he  did  not  mention  it  in  the  paper  on 
purpose. 

Mr.   J.   Jameson   Evans 

desired  to  ask  about  the  occurrence  of  papilloedema  in 
connection  with  chlorosis,  because  some  years  ago  a  very 
feasible  explanation  of  this  was  given — that  it  was  due  to 
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thrombosis  of  the  cavernous  sinus.  Associated  with  that 
he  thought  there  was  often  a  star  figure  at  the  macula, 
and  he  regarded  that  as  a  result  of  oedema  of  the  i-etina. 
The  question  arose  whether,  in  all  diabetic  cases  with 
haemorrhages,  there  was  not  arterio-sclerosis  co-existing  ; 
certainly  most  of  the  advanced  cases  were  associated  with 
arterio-sclerosis. 

Retinal  haemorrhages  were  either  traumatic,  toxic,  or 
infective. 

With  regard  to  retinal  hiemorrhages  from  infection,  he 
supposed  most  of  the  retinal  haBuiorrhages  were  directly 
or  indirectly  infective  in  origin,  though  Avhether  from 
toxins  alone  or  from  the  infective  emboli  he  would  not 
like  to  say.  He  did  not  remember  to  have  seen  a  case  of 
retinal  haemorrhages  from  pyorrhoea,  but  when  multiple 
abscesses  existed,  emboli  of  an  infective  character  were 
sometimes  seen  in  the  retina  and  retinal  haemorrhages 
were  set  up.  Pyorrhoea  was  a  condition  of  free  discharge 
of  pus  from  'the  roots  of  teeth  or  from  gums,  and  was  not 
liable  to  produce  emboli ;  it  was  probably  from  root 
abscesses  that  emboli  proceeded,  and  retinal  haemorrhages 
were  apt  to  occur. 

Mr.   Leighton   Davies 

desired  to  make  brief  reference  to  one  point,  namely,  the 
presence  of  functional  albuminuria  in  Eales'  disease.  He 
had  seen  only  three  or  four  cases  of  that  disease,  and  in 
none  of  them  was  albuminuria  found ;  he  felt  certain  that 
functional  albuminuria  was  not  essentially  a  part  of  Eales' 
disease.  The  two  varieties  might  be  present  in  the  same 
patient.  One  he  remembered  started  with  a  lai-ge  number 
of  retinal  haemorrhages,  and  two  or  three  years  later 
had  a  sub-hyaloid  haemorrhage,  which  almost  filled  the 
vitreous.  They  all  improved  rapidly.  This  young  man 
started  the  condition  at  17,  and  for  10  years  he  had 
repeated  haemorrhages  ;  yet  to-day  he  was  still  carrying 
on  his  work  as  an  accountant's  clerk,  therefore  vision 
is  not  always  seriously  interfered  with  in  these  cases. 
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He  wished  to  emphasise  the  point  that  high  sphygmo- 
graphic  readings  did  not  necessarily  imply  in  the  patient 
the  presence  of  retinal  htemorrhages.  Years  ago  he 
examined  a  large  series  of  patients  in  a  workhouse  all  of 
whom  had  cerebral  apoplexy,  and  the  blood-pressure 
reading  ranged  from  160  to  230  mm.,  yet  in  none  of  them 
did  he  find  retinal  htemorrhages.  'J'hat  confirmed  Avhat 
had  already  been  said. 

Dr.  Marion   Gilchrist 

said  she  could  not  resist  the  temptation  to  congratulate 
Mr.  Adams  on  his  valuable  paper.  She  was  much  inter- 
ested in  the  remark  concerning  the  readiness  with  which 
in  some  people  nothing  more  than  a  friendly  grasp  of  the 
arm  was  followed  by  ecchymosis.  A  person  with  fibrositis 
got  ecchymosis  readily.  A  masseuse  knew  that  a  fibrositis 
patient  would  get  ecchymosis  at  first  under  massage,  but 
even  hard  massage  later  did  not  produce  it. 

She  would  like  to  take,  the  opportunity  to  ask  for  a  few 
hints  as  to  treatment.  As  Mr.  Harrison  Butler  had  said, 
oculists  were  often  asked  to  give  advice  for  treatment  by 
doctoi's  who  sent  the  patients.  One  was  in  regard  to  the 
most  suitable  diet.  Her  own  inclination  was  towards  a 
vegetarian  diet  pure  and  simple  for  these  cases,  but  the 
difficulty  was  to  choose  a  dietary  which,  while  noui'ishing 
sufficiently,  would  not  be  too  bulky.  In  regard  to  tea  and 
coffee,  too,  there  vvas  a  difficulty. 

J  Jr.  SxoiilK 

expressed  his  gratification  at  being  invited  to  attend  the 
meeting.  His  association  with  Mr.  Adams  had  been,  to 
himself,  a  very  valuable  one.  AVhat  had  struck  him  most 
of  all  was,  that  very  often  the  first  medical  man  a  person 
consulted  was  the  ophthalmic  surgeon,  whatever  the  patient 
might  be  suffering  from,  e.g.  diseases  of  the  central  nervous 
.system,  such  as  general  paralysis  ot"  the  insane,  tabes, 
disseminated  sclerosis,  etc.,  diabetes  mellitus,  cardio- 
vascular oi-  riMuil    conditions.      'Plierofore    tlu'    ojilithalmic 
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sui'ijeon  could  no  longer  restrict  liiinself  to  his  own 
particular  specialty ;  lie  had  to  be,  in  addition,  a  very 
expert  physician.  He  had  very  much  admired  the  spirit 
in  which  the  ophthalmologist  stepped  in,  where  angels — 
in  the  shape  of  pathologists — feared  to  tread  to  explain 
these  chemoses.  That  was  all  to  the  good.  What  the 
discussion  seemed  to  show  was,  that  they  had  to  separate 
out  the  prognosis  and  treatment  of  these  cases  of  retinal 
haemorrhage  into  groups  according  to  the  aetiological  cause 
at  work.  Mr.  Harrison  Butler  had  said — and  he  thought 
rightly — that  there  was  now  a  tendency  for  the  pendulum 
to  swing  too  far  in  the  opposite  direction,  and  these 
hiemorrhages  might  be  regarded  too  lightly.  Everything 
seemed  to  depend  on  what  particular  disease  the  patient 
was  suffering  from.  For  instance,  h?emori*hage  might  be 
associated  with  venous  thrombosis  in  the  eye  followino- 
influenza,  which  was  well  known  to  produce  venous  throm- 
bosis elsewhere,  and  the  outlook  in  such  a  case  was  very 
different  from  that  in  infective  endocarditis,  where  the  lesion 
was  probably  a  minute  aneurysm  ;  therefore  the  ophthalmic 
surgeon  needed  to  be  a  fairly  able  physician,  so  as  to  be 
able  to  treat  and  prognose  in  these  various  conditions. 

He  Avould  vei-y  much  like  to  hear  about  tuberculous 
lesions  in  the  eye  causing  haemorrhages.  There  was  a 
definite  lesion  in  the  arteries,  yet  one  speaker  said 
luemorrhages  were  uncommon  in  tuberculosis.  The 
difficulty  was  to  find,  when  such  existed,  a  tuberculous 
lesion  in  other  parts  of  the  body.  An  eye  condition 
which  was  regarded  as  tuberculous  was  so  seldom  asso- 
ciated with  a  demonstrable  tuberculous  lesion  elsewhere 
in  the  patient. 

With  regard  to  sphygmomanometric  readings,  it  had 
been  stated — and  he  had  no  reason  to  think  otherwise — that 
haemorrhages  existed  Avith  low  blood-pressure  readings  ; 
but  from  the  general  point  of  view  of  the  medical  examina- 
tion it  was  important  to  realise  that  there  nnght  be  a  very 
high  systolic  blood-pressure  in  people  who  had  no  arterial 
degeneration  at   all.      For   instance,   numbers   of   soldiers 
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had  been  discharged  from  the  army  with  what  was  known 
as  "  D.A.H./'  men  of  twenty-five  to  thirty  years  of  age. 
He  had  examined  many  of  these  men,  and  found  blood- 
pressure  readings  of  170  to  180.  One  could  cliase  up 
their  systolic  pressure.  Therefore  it  was  important  in  all 
cases  to  take  the  diastolic  as  well  as  the  systolic  reading, 
because  in  the  cases  where  the  systolic  pressure  was  under 
nervous  influences,  the  diastolic  remained  at  its  normal 
ratio.  Occasionally  also,  a  doubtful  aortic  regurgitant 
murmur  could  be  confirmed  by  the  very  low  diastolic 
reading  in  association  with  a  high  sj'stolic  figure. 

Dr.  D.  Matheson  Mackay 

said  he  also  had  been  much  struck  by  the  excellence  of 
the  opening  paper,  and  wished  to  thank  Mr.  Adams  for  it. 
■  With  reofard  to  prog-nosis  when  retinal  haemorrhao-es 
were  found,  one  was  frequently  asked  by  a  patient  who 
came  without  having  had  any  disease  of  Avhich  he  or  she  was 
aware  whether  the  haemorrhages  would  go  away.  The 
attitude  he  took  up  was  probably  that  taken  up  by  most 
surgeons,  namely,  that  this  depended  on  the  disease  causing 
the  haemorrhage.  If  the  patient  was  old,  something  often 
carried  him  off  before  the  hasmori-hages  disappeared.  If  the 
patient  Avas  young,  the  hasmorrhages  usually  disappeared 
unless  there  was  underlying  them  some  serious  disease, 
which  might,  of  course,  be  unrecognised  or  unexplained. 

A  question  which  arose  out  of  some  of  the  remarks 
made  in  the  discussion  was.  Should  the  ophthalmic 
surgeon  give  advice  to  patients  in  regard  to  their  general 
health  ?  He  considered  that  the  ophthalmic  surgeon  should 
not.  His  OAvn  custom,  when  he  saw  a  patient  who  might 
have  some  systemic  disease,  was  to  pass  him  on  to  a  physician 
or  general  practitioner,  though  the  latter  unfortunately 
might,  in  some  cases,  take  no  iuterest  in  the  jiatient.  If 
a  patient  with  general  disease  depended  on  the  ophthalmic 
surgeon  for  treatment,  he  feared  he  would  be  relying  on  a 
weak  reed.  Even  in  the  ]n"()vinces  he  considered  that 
what  he  had  indicated  should  be  the  practice. 
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Mr.  Thomson  Hknderson. 

wished  to  support  the  remarks  which  had  been  made  in 
connection  with  ai'terial  diastolic  pressure  and  its  relation 
to  haemorrhages.  By  a  method  which  he  had  discussed 
and  brought  before  this  Congress  {Trans.  Oj^hfJi.  Soc, 
1914,  xxxiv,  p.  309),  he  was  able  to  estimate  by  his 
pressure  gauge  the  arterial  diastolic  blood-pressure  in  the 
retinal  arteries  of  the  eye,  and  in  the  few  cases  of 
haemorrhages  he  had  met  with  he  had  found  such 
diastolic  pressure  raised.  He  had  also  found,  in  routine 
examination,  patients  with  a  raised  retinal  diastolic  pressure 
in  whom  a  raised  sphygmometer  reading  was  afterwards 
found  by  a  physician. 

Mr.  Montagu  Hakston 
said  he  had  seen  retinal  haemorrhages  in  cases  of  malaria, 
in  which  there  had  been  undoubted  damage  to  the  vessel 
wall ;  and  that  was  especially  so  where  there  had  been  a 
massive  infection  with  malaria,  pai-ticularly  in  Avhat 
tropical  people  termed  a  "  double  infection."  In  the 
malignant  cases  the  damage  was  due  to  the  embolic 
influence  of  parasites  during  the  process  of  sporulation. 
Haemorrhages  of  this  form  were  also  encountered  in 
dysentery. 

He  had  been  much  interested  in  the  discussion  as  to 
what  one  ought  to  do  in  these  cases,  namely,  as  to  further 
treatment  of  the  patient.  He  had  often  asked  himself 
the  question,  "Why  send  the  patient  to  a  physician  ?"  In 
his  experience  there  was  no  good  physician  who  was  not 
an  expert  with  the  ophthalmoscope  ;  neither  had  he  met 
the  ophthalmologist  whom  he  would  not  consider  a  very 
excellent  general  physician. 

Mr.  John   Hern 
wished  to  utter  a  warning  note   against   any  tendency  to 
consider    retinal    haemorrhage    as    of    no    or    very    little 
moment.        He  spoke  as  one  who  had   had  forty  years  of 
experience.      He  had  seen  some  of  these  cases  thirty  years 
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ago,  and  though  he  had  been  iinable  to  find  any  cause  for 
the  haemorrhage,  he  had  found  symptoms  of  disease 
coming  on  later.  His  position  in  the  matter  was  that  of 
Huofhlinsfs  Jackson — that  his  conclusion  as  an  old  man 
was  that  cases  he  saw  earlier  and  had  regarded  as  of  no 
moment  came  to  hini  in  later  life  with  some  serious  disease 
of  tlie  nervous  sj^stem, 

Mr.  Bernaku   Ckiulaxd 

desired  to  know  what  was  the  significance  of  a  sub- 
conjunctival hajmorrhage  occurring  in  a  comparatively 
young  person.  The  text-books  spoke  generally  of  such  as 
being  of  little  or  no  moment.  When  the}^  occurred  in 
people  of  about  forty  years  of  age,  should  they  be  con- 
sidered of  serious  import  or  not  ?  He  had  in  mind  the 
case  of  a  friend  he  had  known  seventeen  years.  His  first 
professional  knowledge  of  him  was,  that  he  came  assuring 
him,  the  speaker,  that  he  had  a  fly  in  his  eye,  which 
entered  while  he  was  cycling.  It  might  have  been  so, 
but  he  had  a  small  subconjunctival  liasmorrhage.  He 
came  again  a  year  or  two  afterwards,  with  the  same  story, 
and  also  a  third  time.  Six  years  ago  he  came  for  a 
change  of  glasses,  and  a  large  retinal  heemorrhage  was 
found,  which,  however,  did  7iot  affect  the  macular  region, 
and  did  not  impair  the  vision.  As  his  blood-pressure  was 
170  mm.  he  was  sent  to  his  own  medical  man  and  placed 
under  treatment,  and  considerable  improvement  followed. 
When  seen  a  year  ago  he  had  well-marked  signs  of 
arterio-sclerosis  in  the  retina.  Presumably  in  that  case 
the  subconjunctival  Incmorrhages  should  have  been 
regarded  as  early  signs  of  the  onset  of  arterio-sclerosis. 

,Ml-.    'I'lJAgUAIK 

said  he  would  like  to  emphasise  one  point  which  was 
made  by  Dr.  Lundsgaard — that  too  much  attention  should 
not  be  paid  to  the  absence  of  sugar  or  of  albumen  in  the 
urine  in  these  cases.  It  seemed  to  be  even  more 
important  to  study  what   was  retained  in  the  circulation 
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than  what  was  eliminated  from  it,  and  13i-.  Lundsofaard, 
by  examining  tlie  Llood-sugar  poi-centage,  was  able  to  say 
whether  tliat  was  increased.  'J^here  were  methods  of 
examining  the  blood  in  relation  to  the  i-etention  of  other 
substances.  He  suggested  that  when  ophthalmologists 
came  across  these  cases  in  which  they  suspected  there 
might  be  some  such  origin,  and  no  sugar  or  albumen  were 
found  in  the  urine,  they  should  not  be  satisfied  until  they 
had  had  the  blood  examined  to  make  sure  there  was  nothing 
being  ret;iiiied  in  the  blood  which  ought  not  to  be  there. 

Ml-.  (3 KAY  Clegg 

said  he  had  come  across  Eales'  disease  in  a  well-developed, 
healthy  young  woman,  with  repeated  haemorrhages. 
There  was  a  rapid  clearing  up  of  the  vision  from  only 
perception  of  fingers  to  normal  on  several  occasions. 

With  regfard  to  the  occurrence  of  haemorrhao-es  in 
cases  of  detached  retina  he  had  such  a  case  under 
observation,  in  which  there  were  numerous,  small  haemor- 
rhages in  one  part  of  the  detachment,  and  in  another 
part  there  were  white  spots  ;  and  the  question  of  a  new 
growth  entered  his  mind,  and  all  the  evidence  seemed  to 
confirm  that  view. 

Mr.  Philip  Adams, 

in  reply,  said  he  thought  Mr.  Thomson  Henderson's  pressure 
apparatus  a  very  valuable  one  ;  he  only  wished  it  could 
be  obtained  niore  easily.  He  had  been  allowed  to  use 
Mr.  Henderson's  own  instrument,  and  had  been  much 
impres.sed  with  it. 

^Ir.  Evans  had  remarked  upon  the  vascular  disease  and 
vessel  changes  seen  in  the  fundus  of  the  diabetic  patient; 
these  were  sometimes  very  gross,  and  in  his  experience 
might  be  niore  marked  in  this  disease  than  in  any  other. 
As  an  example  of  the  danger  of  spot  diagnosis,  the  last 
case  of  typical  albuminuric  retinitis  he  had  seen  was  not 
due  to  that  condition  at  all.  He  might  have  come  to 
grief  over  it,  because  it  was  absolutely  a  typical  text-book 
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case  of  albuminuric  retinitis.  He  asked  the  sister-in- 
charge  what  Avas  the  state  of  the  urine,  and  she  said  it 
had  not  been  tested.  He  suggested  that  this  should  be 
done,  and  that  was  as  far  as  he  had  committed  himself. 
On  the  first  testing  there  was  a  trace  of  albumen,  but 
none  subsequently.  The  man  had  a  septic  hip-joint,  and 
was  in  a  very  bad  state.  After  the  leg  had  been 
amputated  the  retinitis  cleared  up  completely,  and  the 
patient  was  still  aliye  and  well. 

As  to  the  proper  course  to  pursue,  he  agreed  with 
those  who  sent  the  patient  to  his  medical  practitioner,  with 
a  note  explaining  why.  One  was,  howeyer,  at  liberty  to 
adyise  them  generally  for  their  good,  because  the  treat- 
ment for  the  eye  condition  was  the  same  as  that  for  their 
general  health.  They  should  be  told  to  avoid  all  pre- 
ventable stooping,  straining,  and  lifting  of  weights,  as 
well  as  constipation.  The  rest  should  be  left  to  the 
medical  adviser. 


2.   Discussioii  on  methods  of  operatvtg  fur  cataract. 
Sir  Andeksox  Ckitchett,  Bart.,  K.C.V.O. 

"The  man  who  hesitates  is  lost."  I  have  had  recent 
cause  to  yerify  the  truth  of  this  statement,  for  when  I  was 
asked  bj'  our  Council  to  open  this  discussion  I  should  have 
taken  the  best  course  for  you,  and  certainly  for  myself,  if 
I  had  at  once  indicated  that,  using  a  Parliamentary  formula, 
the  reply  was  in  the  negative ;  but  the  inyitation  was 
conyeyed  to  me  in  such  gracious  and  seductive  terms  that  I 
hesitated, and  as  a  result  1  now  find  myself  struggling  under 
a  burden  of  responsibility  which  I  would  willingly  transfer 
to  other  shoulders. 

It  may  perhaps  be  well  that  before  dealing  with  present 
operative  conditions  we  should  take  a  brief  glance  at  past 
history,  and  endeavour  to  trace  the  gradual  process  of 
evolution  which  has  finally  brought  us  to  our  modern 
methods.      J    therefore   want  you  to  accompany  me  on   a 
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little  retrospective  mental  journey,  back  to  the  time  when 
as  a  small  boy  I  saw  Bowman  do  a  Hap  extraction  at 
Moorfields.  I  was  too  juvenile  to  be  a  competent  critic, 
but  I  was  much  impressed  by  the  perfect  manipulation  and 
the  short  time  occupied,  and  I  asked  my  father  whether 
it  was  not  a  very  easy  thing  to  do.  His  reply  was  an 
amused  smile  and  an  emphatic  shake  of  the  head.  The 
Moorfields  staif  must  then  have  been  near  the  parting  of 
the  ways,  for  at  my  next  visit  about  a  year  later  I  was 
surprised  to  find  that  a  revolution  had  taken  place,  that 
the  king,  as  represented  by  the  Beer's  knife,  had  been 
dethroned,  and  that  the  operators  were  thrusting  into  the 
eye  a  strangely-shaped  instrument  which  reminded  me  of 
a  bricklayer's  trowel.  Ophthalmic  surgeons  had  lono- 
been  struggling  with  the  difficulties  and  disabilities  of  the 
flap  operation,  and  were  ready  to  make  trial  of  the  new 
method  suggested  by  Prof.  Schuft.  In  England,  however, 
operators  could  not  accept  the  clumsy  instrument  which 
he  had  discovered  for  the  removal  of  the  lens,  and  more 
than  one  eminent  ophthalmic  surgeon  placed  the  hall-mark 
of  his  inventive  capacity  upon  the  form  of  spoon  which  he 
deemed  best  suited  to  the  opei*ation.  The  merits  of  the 
new  proceeding  were  much  canvassed,  and  it  was  noticed 
that,  while  the  previous  risks  of  suppuration  and  extensive 
iritic  prolapse  were  to  a  great  extent  avoided,  fresh  troubles 
arose  to  militate  against  the  success  of  this  form  of 
operation.  It  was  found  that  unless  exceptional  dexterity 
was  displayed  the  passage  of  the  spoon  under  the  lens 
frequently  caused  rupture  of  the  hyaloid  membrane  and 
loss  of  vitreous,  so  that  in  a  comparatively  short  time  the 
procedure  had  fallen  into  disrepute,  and  many  operators, 
especially  on  the  continent,  were  returning  to  their  old 
love,  the  flap  operation,  when  a  paper  read  by  my  father 
in  1864  at  the  Congress  at  Heidelberg  on  the  favourable 
results  obtained  by  Bowman  and  himself  with  linear 
extraction  attracted  the  attention  of  Von  Graefe.  He  saw 
that  the  object  to  be  gained  was  the  power  of  making  a 
curvilinear  section    of   sufficient  size    to   allow  the  ready 
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exit  of  the  cataract  without  the  introduction  of  a  spoon 
or  vectis  into  the  eye,  and  lie  cut  the  Gordian  knot  of 
difficulty  with  the  narrow  needle  knife  which  will  always 
be  associated  with  his  name.  As  you  all  know,  tlie  use 
of  this  instrument  has  enabled  an  operator  to  make  his 
incision  in  the  situation  and  of  the  size  which  he  deems 
best,  and  probably  the  ready  adaptability  of  the  operation 
to  suit  various  opinions  has  proved  a  chief  factor  in  its 
almost  universal  adoption.  In  the  original  combined 
operation  as  devised  and  practised  by  Yon  Graefe,  the 
punctui-e,  counterpunctuie  and  final  exit  of  the  knife 
were  all  in  the  sclerotic;  but  it  soon  became  manifest  that 
this  was  allied  to  many  possible  disadvantages,  so  that  at 
the  International  Ophthalmic  Congress  held  in  Paris  in 
1867,  at  which  Yon  Graefe  presided,  m}'  father  was  not 
surprised  to  hear  that  everj'body  was  performing  Graefe's 
operation  with  modification,  and  I  think  the  same  may  be 
said  of  most  of  us  at  the  present  day.  One  of  the  most 
important  modifications  was  that  known  as  simple  extrac- 
tion, the  Graefe  knife  being  used  to  make  the  section,  but 
the  iris  being  left  intact  ;  and  1  remember  that  my  father 
one  morning  pi'oduced  a  mild  sensation  in  the  operating 
theatre  at  Moorfields  by  departing  from  the  section  which 
lie  was  accustomed  to  make,  and,  inserting  his  knife 
opposite  to  the  centre  of  the  pupil,  bi-ought  it  out  about 
midway  between  that  point  and  the  corneo-scleral  margin. 
After  lacerating  the  capsule  lie  removed  the  cataract 
without  performing  an  iridectomy.  He  had  recently  come 
from  Brussels,  where  he  had  seen  this  operation  performed 
by  its  inventor,  Dr.  Le  Hruii.  During  the  next  two  years 
he  sometimes  used  this  method,  and  gradually  made  his 
line  of  emergence  rather  higher  up,  but  experience  proved 
that  this  method  possessed  several  drawbacks,  one  of 
these  being  a  tendency  to  the  formation  of  extensive 
anterior  synechiie,  the  iris  being  not  infreciuently  prolapsed 
and  finally  clamped  between  the  edges  of  the  wound. 
In  addition  to  this  serious  defect,  the  effort  to  heal  so 
extensive  a  corneal  section  proved  more  than  some  feeble 
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constitutions  were  able  to  compass,  and  even  when  union 
occui-red  without  these  complications  there  was  often  a 
considerable  amount  of  traumatic  astigmatism.  'J'he  chief 
attraction  which  the  operation  offers  is  that  it  is  very  easy 
of  performance. 

Another  purely  corneal  section  belongs  to  the  Leeds 
operation,  and  the  latter  was  fully  described  by  Mr.  Pridgin 
Teale  in  one  of  the  earlier  Bowman  Lectui^es.  A  knife  of 
special  shape  is  used,  and  the  cut  made  by  it  results  in  a 
somewhat  irregular  opening  in  the  cornea. 

Another  very  ingenious  but  too  complicated  operation 
which  deserves  mention,  though  it  could  never  be  brought 
into  general  use,  was  one  suggested  by  the  late  Dr.  Bell 
Taylor,  of  Nottingham.  Desiring  to  avoid  prolapse  and 
synechi^e,  and  at  the  same  time  to  preserve  the  integrity 
of  the  pupil,  he  removed  only  a  sufficient  portion  of  the 
peripheral  margin  of  the  iris  to  permit  the  passage  of 
the  cataract.  The  result  in  successful  cases  Avas  very 
perfect,  the  small  iritic  aperture  being  completely  covered 
by  the  upper  lid ;  but  so  much  time  was  occupied  in 
procuring  the  egress  of  the  lens  through  this  narrow  and 
delicate  channel,  and  so  much  technical  skill  was  necessary 
to  the  successful  performance  of  the  operation,  that  it 
could  never  be  commonly  adopted. 

It  will,  I  think,  be  generally  allowed  that  the  ideal 
operation  is  the  safe  removal  of  the  lens  in  its  capsule. 
I  first  saw  this  performed  by  the  elder  of  the  brothers 
Pagenstecher  at  the  Congress  held  in  Paris  in  1867.  An 
unusually  large  incision,  confined  as  nearly  as  possible 
to  the  corneo-scleral  margin,  was  made  downwards  with 
a  Graefe's  knife,  a  liberal  portion  of  iris  was  excised,  a 
capacious  spoon  was  then  introduced  beneath  the  lens,  and 
the  latter  was  removed  in  its  capsule.  It  is  interesting 
to  note  that  two  operations  of  the  same  type  originated  in 
India.  In  that  suggested  and  practised  by  the  late  Mr. 
Macnamara  more  than  forty  years  ago  the  operator  intro- 
duced a  spoon  through  the  previously  dilated  pupil,  and 
depressing    the   proximate   edge   of    the   lens,  turned   the 
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latter  over  into  the  spoon  and  removed  it  without  rupture 
of  the  capsule.  In  more  recent  days  we  have  been 
introduced  to  the  strabismus  hook  method  of  Col. 
Smith,  of  JuUunder,  and  as  we  have  read  from  time  to 
time  of  his  remarkable  success  we  have  felt  that  the  tenth 
commandment  was  trembling  in  the  balance.  While  I 
emphatically  disclaim  any  intention  to  discount  the  merits 
of  his  exceptional  skill,  one  cannot  but  envy  him  the 
possession  of  those  calm  submissive  oriental  patients.  The 
latest  additions  to  this  type  of  operation  come  from  South 
Africa  and  from  Spain.  When  Lindsay  Johnson,  of 
Durban,  was  in  England  last  year  he  described  to  me  a 
novel  instrument  which  he  had  invented  for  removing 
cataracts  in  their  capsule.  It  consists  of  two  (or  possibly 
three)  small  shallow  curved  blunted  hooks  attached  to  one 
stem.  After  making  an  upward  section  he  passes  the 
instrument  downwards  across  the  anterior  chamber  till  the 
hooks  can  be  attached  to  the  lower  margin  of  the  lens, 
and  then  with  a  gentle  and  steady  upward  drag  he 
removes  the  cataract  in  its  capsule.  I  was  rather  fasci- 
nated by  his  description  of  the  operation,  and  I  begged 
him  to  send  me  the  little  instrument  on  his  return,  but  it 
has  not  yet  arrived.  I,  however,  recently  received  a 
letter  from  him  in  which  he  says — "  I  have  been  for  two 
months  to  the  Mauritius  to  operate  on  those  of  the 
inhabitants  who  wanted  cataracts  removed.  I  did  them 
all  by  my  method  with  absolute  success.  I  never  lose 
any  vitreous,  and  the  lens  has  to  come  out  complete  in  its 
capsule ;  it  cannot  help  itself.  My  operation  is  much 
simpler  than  Smith's,  and  I  have  described  it  in  a  paper 
which  I  have  forwarded  to  Knapp  for  insertion  in  the 
Archives  of  O^^hfhalmology."  We  shall  therefore  soon 
have  a  detailed  description  of  the  method,  and  I  confess 
that  I  am  rather  keen  to  try  it. 

At  the  Brighton  meeting  of  the  Jiritish  Medical  Asso- 
ciation in  1886  the  late  Dr.  Andrew,  of  Shrewsbury,  des- 
cribed his  operation  for  removal  of  the  lens  in  its  capsule 
with  a  spoon  after  division  of  the  suspensory  ligament. 
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I  am  iilad  that  Col.  Smith  is  to  read  a  paper  on 
tlie  Spanisli  operation  this  at'ternoon,  and  Messrs.  Weiss 
&  Sou  liave,  I  believe,  brought  the  ajjparatus  to  this 
Congress,  so  you  will  be  able  to  see  its  practical  working. 
The  latest  reports  from  Moorfields  are  so  favourable  as  to 
lead  us  to  hope  that  Dr.  Barraquer  has  really  succeeded 
in  cracking  a  fine  nourishing  Barcelona  nut  for  us  ;  but  I 
fear  that  for  some  time  to  come  the  delicacy  of  the 
machineiy  and  the  difficulty  of  procuring  and  of  main- 
taining the  exact  amount  of  electric  current  needed  may 
in  some  degree  militate  against  the  general  popularity  of 
the  method. 

I,  therefore,  proceed  to  consider  the  operations  which 
are  in  more  common  use  amongst  us  at  the  pi'esent  time, 
and  we  will  begin  w'itli  simple  extraction.  It  is  strange, 
but  nevertheless  true,  that  this  plan  of  extraction  has 
been  adopted  by  some  of  the  best  and  some  of  the  worst 
operators.  With  reference  to  the  latter,  who  shall,  of 
course,  be  nameless,  the  late  George  Lawson  used  to  aver 
that  they  chose  it  because  they  shirked  the  ordeal  of  the 
iridectomy.  No  such  reason  as  this,  however,  could  apply 
to  such  exceptionally  dexterous  manipulators  as  Snellen, 
Bell-Taylor,  Gayet,  de  Wecker,  Knapp,  Trousseau,  Stanford 
Morton  and  Devereux-Marshall.  They  were  doubtless 
attracted  by  the  optical  and  cosmetic  results,  and  many 
of  the  sections  which  I  have  seen  wei'e  so  perfect  that  the 
king  who  failed  to  solve  the  problem  of  the  apple  and 
the  dumpling  would  have  been  amply  justified  in  express- 
ing bewilderment  as  to  how  the  cataract  could  have  made 
its  exit.  An  ideal  operation,  if  we  could  assure  ourselves 
that  we  should  be  able  to  remove  completely  all  cortical 
substance,  and  that  no  prolapse  of  iris  would  occur.  If 
this  last-named  catastrophe  takes  place  it  is  almost 
impossible  for  the  most  skilful  operator  to  make  a  clean  and 
satisfactory  iridectomy  ;  and  the  difficulty  respecting  the 
cortex  induced  Knapp  to  invent  a  special  cystotome,  and 
caused  that  perfect  operator  David  Little  to  discontinue 
the  method  after  he  had  tried  it  in  a  hundred  cases.      As 
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I  have  already  mentioned,  my  father  succumbed  to  its 
fascination  for  nearly  two  years  ;  but  finally  abandoned 
it  when  he  realised  all  its  drawbacks.  The  merits  of 
siinple  extraction  were  advocated  with  much  skill  by  Dr. 
Gayet,  of  Lyons,  at  the  International  Ophthalmic  Congress 
held  in  Heidelberg  in  1888,  and  in  the  after  discussion 
his  views  were  supported  by  Knapp  and  de  Wecker.  As 
I  Avas  then  a  junior  member  of  the  Congress  I  waited  in 
the  hope  that  some  more  doughty  champion  would  rise 
to  speak  on  behalf  of  the  combined  operation,  but  at 
length,  as  no  one  took  up  the  challenge,  I  ventured  to 
essay  the  task.  After  putting  forward  to  the  best  of  my 
ability  the  advantages  of  the  plan  on  Avhose  behalf  I 
pleaded,  i  concluded  with  a  personal  appeal,  which  was 
I  think  a  perfectly  justifiable  test,  and  it  is  one  which  I 
should  like  put  to  the  proof  on  the  present  occasion.  I 
reminded  my  distinguished  colleagues  that  a  time  might 
possibly  come  to  any  of  us  when  the  operator  must  change 
his  place  and  become  the  operatee,  and  I  asked  them  to 
answer  conscientiously  whether  under  these  circumstances 
they  would  select  on  their  own  behalf  an  operator  who 
by  a  simple  extraction  might  produce  a  finer  cosmetic 
and  possibly,  but  by  no  means  certainly,  a  slightly  better 
optical  result,  but  who  must  steer  them  past  the  dan- 
gerous quicksands  of  prolapse  and  synechiae  ;  or  whether 
they  would  not  rather  entrust  themselves  to  the  man  who 
strove  to  secure  the  largest  measure  of  useful  vision  for 
the  greatest  number,  and  who  pinned  his  faith  to  exti-action 
with  iridectomy.  I  have  reason  to  believe  that  my  views 
were  endorsed  by  a  considerable  majority  of  those  present. 
The  size  of  the  coloboma  varies  with  different  operators, 
the  extremes  being  represented  by  John  Couper,  who  made 
it  from  end  to  end  of  his  section,  and  by  Swanzy,  who 
drifted  so  idr  in  the  opposite  direction  that  he  finally  used 
a  Tyrrel's  hook  for  the  iridectomy  instead  of  iris  forceps. 
I  think  we  cannot  do  better  than  follow  the  direction 
given  to  us  in  our  Latin  Grannnai-  dnys — "  in  medio 
tutissimus  ibis." 
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Now  a  few  woi"ds  Avitli  reference  to  the  merits  or 
otherwise  of  preliniinary  iridectomy.  'J'his  plan  was 
initiated  by  my  father  in  the  following  way.  It  sometimes 
happened  that  patients  came  to  him  who  had  undergone 
an  unsuccessful  operation  for  cataract  on  one  eye,  and 
all  their  hopes  were  centred  on  obtaining  a  more  favour- 
able I'esult  with  the  other  eye.  As  a  rule  the  cataract  in 
the  second  eye  was  not  mature,  and  my  father,  with  a  view 
to  taking  every  possible  precaution,  decided  to  perform  a 
preliminary  iridectomy.  He  argued  that  by  so  doing- 
he  would  eliminate  the  element  of  blood,  and  thus  would 
have  a  clear  anterior  chamber  for  the  removal  of  soft 
cortical  substance.  Also  that  he  would  avoid  the  very 
occasional  but  always  tiresome  complication  when  owing  to 
a  premature  escape  of  aqueous  or  an  involuntary  squeeze 
on  the  part  of  the  patient  the  ii'is  falls  over  the  edge  of 
the  knife.  He  found  in  addition  that  in  very  old  and 
feeble  patients  the  constitutional  shock  was  lessened  when 
the  opei'ation  was  divided  into  two  stages.  Besides  these 
advantages  the  iridectomy  tended  to  hasten  legitimately 
the  ripening  of  the  cataract,  and  rendered  the  latter  more 
speedily  fit  for  extraction.  As  his  experience  of  the 
opei'ation  increased  he  became  convinced  that  his  new 
plan  gave  a  greater  percentage  of  success  than  had 
resulted  fi'om  the  usual  operation,  and  he  maintained  that 
under  these  circumstances  it  would  be  well  to  give  the 
advantage  of  the  proceeding  in  the  case  of  the  first  eye 
dealt  with,  and  not  to  reserve  it  only  for  the  second  eye. 
My  own  view  is  that  one  must  be  guided  by  circumstances. 
With  a  healthy  patient  and  a  ripe,  firm  cataract  I  am  ready 
to  make  one  complete  operation,  but  under  less  favourable 
conditions  I  should  advise  preliminary  iridectomy.  I  last 
year  had  cause  to  rejoice  that  I  had  done  the  latter  in  a 
case  of  a  lady  where  she  may  be  said  to  have  had  only  half 
a  remaining  eye,  for  there  were  fairly  extensive  corneal 
nebula).  The  eye  was  a  small  one  and  deeply  set,  and  I 
occupied  at  least  a  quarter  of  an  hour  in  coaxing  out  the 
soft    cortical    substance,   working  the   lower  lid   with   my 
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finger,  and  waiting  at  intervals  for  the  aqueous  to 
re-secrete.  The  colleague  who  was  kindly  assisting  me 
volunteered  the  remark  that  I  could  not  possibly  have 
cleared  the  anterior  chamber  successfully  had  I  not  had 
the  invaluable  advantage  of  the  preliminary  iridectomy. 

It  means  two  operations,  and  two  visits  to  a  hospital  or 
nursing  home,  which  certainly  causes  some  patients 
inconvenience,  but  with  cocaine  and  due  antiseptic  or 
aseptic  precautions  the  added  risk  is  very  slight,  while 
the  advantages,  as  I  have  tried  to  show,  may  be  very 
great.  Perhaps  the  question  of  laceration  of  the  capsule 
might  be  left  for  a  separate  discussion.  Some  operators, 
especially  those  who  perform  simple  extraction,  open  the 
capsule  on  the  passage  of  the  knife  across  the  anterior 
chamber  in  making  their  section.  Some  make  a  central 
crucial  incision,  and  others  follow  Tweedy's  suggestion  and 
make  it  marginal.  About  the  year  1878  my  father  tried 
opening  the  capsule  with  a  fine  needle  shortly  before  the 
extraction,  but  it  had  this  inconvenience — that  it  needed  to 
be  done  at  least  an  hour  before  the  extraction  to  allow 
time  for  the  anterior  chamber  to  re-secrete  aqueous  for 
the  section.  The  method  has  recently  been  re-introduced 
by  Dr.  Kirkpatrick,  of  Calcutta. 

And  now,  before  I  conclude,  may  I  venture  to  offer  in 
all  modesty  a  few  words  of  friendly  counsel  to  those  of 
ray  colleagues  who  may  have  advanced  only  a  few  foot- 
steps beyond  the  threshold  of  their  cai'eer.  In  1883  I 
gave  a  lecture  at  St.  Mary's  Hospital  which  was  published 
soon  afterwards  in  the  British  Medical  Journal.  Its 
objective  was  to  advocate  eclecticism  in  operations  for 
cataract ;  and  now,  with  nearly  forty  years'  added  experi- 
ence, I  want  to  preach  to  you  from  the  same  text  to-day. 
I  am  inclined  to  doubt  the  judgment  and  the  ultimate 
success  of  any  young  ophthalmic  surgeon  who  says  to  me, 
"  I  always  do  so  and  so."  Believe  me,  there  should  be 
no  always  in  cataract  operations.  Ridding  yourselves  as 
far  as  possible  of  bias  and  prejudice  you  should  apjn-oach 
each  case  from  a  free  and  independent  standpoint,  and  be 
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ready  to  adopt  the  form  of  opei-ation  which  experience 
has  taught  you  will  be  most  likely  to  meet  the  special 
conditions  with  which  you  have  to  deal.  Let  me  give  you 
an  illustration  of  this  which  still  lives  in  my  memory, 
though  many  years  have  passed  since  the  episode.  I  had 
gone  by  invitation  to  the  Westminister  Ophthalmic 
Hospital,  where  I  saw  that  skilful  ophthalmic  surgeon 
and  prince  of  good  fellows  Henr}'  Power  do  some 
excellent  muscular  advancements.  At  the  finish  of  these 
he  expressed  regret  that  he  would  only  have  one  cataract 
extraction  to  show  me,  and  after  producing  the  patient 
he  asked  me  what  kind  of  operation  he  should  perform. 
After  a  brief  interval,  during  which  I  questioned  and 
examined  the  patient,  I  said  to  my  distinguished  colleague, 
"  As  you  kindh^  allow  me  to  select  the  operation,  I  will  be 
Irish  enough  to  say  that  the  one  I  choose  is  no  operation 
at  all — at  any  rate  not  yet."  The  patient,  a  septuagenarian, 
had  been  for  some  years  in  one  of  the  old-time  workhouses, 
atid  he  was  suffering  from  semi-starvation,  insomnia  and 
neurasthenia.  Power  at  once  fell  in  Avith  my  suggestion  that 
the  man  should  have  a  sojourn  of  some  weeks  at  a 
convalescent  home  before  the  operation,  and  that  when 
the  latter  Avas  performed  care  should  be  taken  to  make  a 
conjunctival  flap  at  the  finish  of  the  section. 

I  recently  read  of  a  good  instance  of  eclecticism 
on  the  part  of  our  ever-alert  colleague  Maddox  of 
Bournemouth.  He  had  reason  to  believe  that  iritis  was 
likely  to  ensue  in  a  cataract  extraction  which  he  was 
making,  so  he  decided  to  remove  the  lens  in  its  capsule, 
and  I  am  glad  to  say  the  result  was  successful. 

In  diabetic  cases  [  would  do  a  preliminary  iridectomy, 
and  at  the  second  operation  I  would  avoid  a  corneal 
section. 

The  principle  of  eclecticism  also  holds  good  with  reference 
to  patients  who  lose  power  of  control.  It  will,  I  think,  be 
generally  admitted  that  it  is  better  to  have  a  friend  wlio 
is  good  at  a  pinch  than  a  cataract  patient  who  is  good  at 
a  squeeze,  and  unfortunately   the  latter    species,    though 
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less  frequently  met  with  than  formerly,  is  not  extinct.  In 
dealing"  with  this  difficulty  the  operator  has  several 
alternatives  ;  to  avoid  too  peripheral  a  section,  to  adopt 
either  the  intercapsular  method,  or  that  with  a  conjunctival 
bi'idge,  or,  on  occasions  when  a  catastrophe  seems  inevitable, 
it  may  be  wise  to  withdraw  the  knife,  and,  after  a  due 
interval,  to  make  the  extraction  under  a  general  anaesthetic. 

I  hope  that  I  have  not  wearied  you  by  my  allusions  to 
past,  and  in  many  instances  antiquated,  methods,  but  I  was 
anxious  to  put  in  evidence  the  work  of  our  predecessors, 
and  to  show  what  a  wide  choice  of  operations  lies  open  to 
the  modern  ophthalmic  surgeon.  Of  this  I  am  well 
assured — that  he  will  be  the  most  successful  operator  who 
accomplishes  his  purpose  in  the  gentlest  possible  manner, 
for  in  operations  on  the  eye  we  have  to  deal  with  some  of 
the  most  delicate  structures  in  creation.  Let  us  never 
forget  that  Dame  Nature  is  a  woman,  and  likes  the  last 
word,  and  always  has  it. 

I  have  told  you  of  my  own  operative  predilections,  and 
as  they  are  founded  on  an  experience  which  has  had  both 
latitude  and  longitude,  I  hope  they  may  not  be  altogether 
valueless;  but  to-day  1  do  not  appear  as  a  special  pleader, 
I  hold  no  brief  for  either  plaintiff  or  defendant,  for  I 
have  tried  to  the  best  of  my  ability  to  place  the  facts  and 
the  evidence  impartially  before  the  jury. 

Lieut.-Col.  Smm'h 

said  it  had  been  intended  that  he  was  to  read  a  paper 
by  Dr.  Barraquer,  of  Barcelona,  but  it  had  not  arrived, 
therefore  he  would  do  the  best  he  could  under  the 
circumstances. 

He  had  been  to  see  Dr.  Barraquer.  He,  the  speaker, 
was  able  to  say  he  was  fairly  familiar  with  intracapsular 
extraction,  and  with  the  mechanics  of  that  proceeding ; 
he  said  *'  mechanical  "  because  the  whole  of  intracapsular 
extraction  was  a  highly  mechanical  proceeding — one 
which  could  not  be  learned  from  reading  a  book,  any 
more  than  shoeing  a  horse  could  be  learned  from  reading 


METHODS  OF  OPERATING  FOR  CATARACT.       247 

a  veterinary  l^ook.  He  would  like  to  see  established  in 
England  a  ])ost-<>-raduate  school  in  ophtlialmology,  not  for 
lectures,  but  as  a  mechanical  teaching*  school,  where  men 
could  learn  the  technical  arts  connected  with  the  subject. 
He  had  himself  done  a  good  deal  of  post-graduate 
teaching,  and  had  been  able  to  select  for  operators  the 
most  promising  of  the  students.  They  came  to  him 
specially  to  be  taught  cataract  operations.  The  usual  post- 
graduate teaching  seemed  to  him  designed  to  take  away 
the  innate  confidence  of  the  pupils.  No  one  who  had  not 
established  contidence  in  himself  could  hope  to  succeed  as 
an  operator.  It  was  an  Indian  proverb  that  men 
generally  over-estimated  their  own  ability,  but  he  believed 
it  was  Bacon's  view  that  men  usually  under-estimated 
their  own  ability.  The  latter  referred  to  the  Briton,  the 
former  to  the  East  Indian.  He  believed  they  were  both  very 
true  of  the  respective  peoples.  East  Indian  educational 
people  had  told  him,  and  his  own  observation  confirmed 
it,  that  when  the  East  Indian  had  acquired  a  certain 
amount  of  information  he  was  apt  to  imagine  he  knew 
everything,  and  of  course  one  would  not  get  much  further 
in  teaching  that  class  of  person. 

In  the  case  of  people  who  under-rated  their  own  ability 
his  observation  was  that,  if  the  pupil  had  confidence  estab- 
lished in  himself,  much  more  than  half  the  work  of  teaching 
was  accomplished.  The  pupil  could  then  do  much  more  and 
much  better  than  he  ever  thought  he  could.  The  teaching 
of  the  present  and  of  the  past  must  be  altered.  The  student 
is  constantly  warned  of  the  thousand  and  one  terrible 
accidents  which  may  happen  until  he  is  so  terrorised 
that  he  is  shy,  and  always  on  the  look-out  for  accidents 
which  very  seldom  do  happen.  No  system  of  lectures 
will  ever  make  a  surgeon.  Nothing  but  the  personal 
responsibility  for  the  case  is  sufficient.  Where  the 
surgeon  is  concerned  he  has  to  acquire  the  manipulative 
dexterity  necessary.  This  the  junior  surgeon  cannot  do 
on  the  living  subject  for  the  very  good  reason  that  the 
material  is  not  availble ;   for  ophthalmic  operations  there 
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is  plenty  of  dead  material,  of  which  the  aspirant  should 
take  full  advantage. 

The  eye  of  the  kitten  six  weeks  old  has  a  cornea  of  the 
same  diameter  as  the  human  cornea.  The  kitten's  eye 
could  be  fixed  to  something  so  as  to  raise  the  tension  to 
approximately  that  of  the  human  eye.  The  kitten  could 
be  killed  by  an  injection  of  strychnine  or  cyanide  of 
potassium,  and  the  eye  could  be  operated  upon  before  the 
vitreous  had  time  to  liquefy.  The  lens  in  a  young 
animal  is  veiy  difficult  to  dislocate.  The  pig's  e^'e  Avas 
much  stronger  and  denser  than  the  human  eye,  but  if  one 
caught  the  pig's  eye  by  the  optic  nerve  end,  and  gave  it 
a  squeeze,  then  set  it,  an  extraction  intracapsularly  could 
be  beautifully  done.  Extractions  and  iridectomies  should 
be  practised  on  kittens'  eyes  until  the  action  of  the  hand 
becomes  almost  automatic  ;  every  opportiinity  should  be 
taken  on  the  material  available,  and  improvisation  should 
be  done  until  the  necessary  dexterity  has  been  acquired,^ 
i.  e.  until  the  force  of  one's  forearm  had  been  eliminated  ;. 
only  the  muscles  used  for  wanting  should  be  employed  in 
this  operation.  In  the  beginning  the  pupil  requires  an 
experienced  operator  to  point  out  his  mistakes  until  he 
thoroughly  understands.  Col.  Smith  exhibited  the  instru- 
ment used  by  Dr.  Barraquer,  including  a  suction  device,, 
brought  into  use  by  tui'ning  on  the  current.  A  criticism 
he  had  to  make  about  it  was,  that  in  order  to  make  the 
valve  tight  a  certain  muscular  force  was  required,  Avhich 
tended  to  produce  tremor  in  the  hand.  A  suggestion 
made  b3'  him  to  an  American  operator  was  to  have  a 
longer  tube,  and  have  the  valve  managed  by  the  foot ;  so 
as  to  relieve  the  hand  of  the  strain  of  managing  the  valve 
Avhile  using  the  instrument. 

Many  of  the  troubles  in  connection  with  cataract 
exti'actions  were  related  to  control  of  the  orbicularis 
muscle.  If  that  muscle  could  be  paralysed,  one  was 
operating,  for  all  practical  purposes,  as  on  the  dead  body. 
Dr.  Barraquer  injected  into  the  vicinity  of  the  orbicularis 
a  novocaine  solution.      The  sjioakcr  hud   since  met    Major 
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Barnett,  of  the  Indian  Medical  Service,  who  used  as  much 
as  40,  50,  even  60  c.c.  of  a  '5  per  cent,  solution  of 
novocaine  from  fifteen  minutes  to  an  hour  beforehand.  '\\> 
get  the  full  effect  of  the  drug,  Col.  Smith  thought  it 
should  be  given  an  hour  to  act.  Major  Barnett  injected 
it  under  the  eye,  the  side  of  the  nose  and  the  region  of 
the  supra-orbital  nerve,  and  over  the  whole  region  of  the 
orbicularis — first  a  superficial  set  of  injections,  then  a  deeper 
set.  That  gentleman  said  it  took  effect  more  quickly  if, 
when  he  had  done  the  injection,  he  slipped  in  a  strong 
speculum,  Avhich,  pi-esuniably,  somewhat  obstructed  the 
venous  return.  The  amount  used  at  Barcelona  was  very 
small,  and  the  effect  so  light  that  one  scarcely  knew 
whether  it  was  merely  the  difference  between  a  good 
patient  and  a  bad  one.  A  great  reputation  awaited  the 
man  who  found  a  means  of  keeping  the  orbicularis 
paralysed  for  seven  days ;  then  cataract  extractions 
could  be  done  without  hesitation  and  without  iridectomy. 
Prolapse  of  the  iris  was,  he  considered,  in  every  case  due 
to  the  patient,  consciously  or  unconsciously,  squeezing  with 
his  orbicularis  in  the  days  immediately  succeeding  the 
operation. 

The  patients  he  saw  in  Spain  were  heavily  under  a 
mydriatic,  one  which  could  be  counteracted  by  eserine, 
and  an  ordinary  retractor  was  used  for  holding  the 
patient's  eyelid  against  the  bi'ow.  The  incision  Bai'raquer 
made  was  one  of  180  ,  commencing  in  the  sclero-cornea, 
and  there  was  a  kind  of  conjunctival  flap.  Less  than 
180°  was  not  safe,  more  did  not  give  the  operator  more 
room  ;  if  more  room  was  wanted  one  should  go  deeper. 
Barraquer  did  what  was  called  a  button-hole  iridectomy. 
In  his,  the  speaker's  observation  a  button-hole  iridectomy 
was  generally  a  complete  iridectomy  when  the  patient  was 
leaving  the  hospital,  or  ]icrhaps  before  he  had  left  the 
operating  table. 

The  instrument  he  showed  had  got  so  little  suction 
power  that  though  it  would  catch  hold,  it  nn'ght  or  it 
might  not  retain  that   hold  ;  it   might  lnse   irs   grip   when 


:250       METHODS  OF  OPERATING  FOR  CATARACT. 

the  lens  was  dislocated,  and  then  one  could  not  adjust  it 
in  position  a  second  time  without  sucking  the  vitreous  out 
of  the  eye.  There  seemed  to  be  no  reason  why  the  suction 
employed  should  not  be  ten  times  that  of  this  insti^ument. 
Indian  patients  were  said  to  be  very  placid  and  good 
subjects  for  o]>eration^  but  he  had  sometimes  found  it 
necessary  to  give  them  a  general  anfesthetic.  He  had 
found  that  the  less  one  asked  the  patient  to  do,  the  better 
he  would  behave.  At  Barraquer's  suggestion,  the  speaker 
did  in  Barcelona  two  operations  by  his  own  Indian  method, 
and  the  lenses  came  out  as  easily  as  in  Barraquer's  cases, 
and  with  much  simpler  apparatus,  and  that  authority 
agreed  that  in  the  hands  of  experts  there  was  nothing  to 
choose  between  the  two  methods.  In  Col.  Smith's  opinion, 
however,  there  was  a  good  deal  to  choose  between  the 
methods.  By  Barraquer's  method  one  had  that  compli- 
cated machine  to  keep  in  order,  and  there  was  so  much 
about  it  that  was  liable  to  go  wrong.  He  recently  wrote 
a  paper  for  the  British  Journal  of  Ophthalrnology ,  having 
learnt  that  a  considerable  proportion  of  cases  done  with 
Dr.  Barraquer's  instrument  had  the  complication  of  retinal 
detachment.  In  that  paper  he  pointed  out  that  it  was 
probably  due  to  the  lens  being  simply  hauled  out.  This 
applied  a  vacuum  through  the  lens  to  the  vitreous  and 
retina.  He  pointed  out  that  in  any  method  of  intra- 
capsular extraction,  pressure  should  be  applied  to  cause 
the  lens  to  rotate  on  its  transverse  axis  until  the  suspensory 
ligament  was  partially  separated  from  the  lens  before 
attempting  to  extract  it.  When  the  suspensory  ligament 
had  gone  at  one  point,  the  completion  of  its  separation 
was  easy.  In  his  own  method  that  pressure  was  applied 
through  the  cornea  on  the  lower  border  of  the  lens. 
When  dislocation  was  partial  the  direction  of  the  pressure 
was  altered  to  keep  it  always  at  right  angles  to  the  plane 
of  the  lens,  which  was  thus  expelled  from  the  wound  by  a 
continuation  of  the  rotation  on  its  transverse  axis.  He 
thought  Barraquer's  proceeding  should  be  to  insert  his 
spoon  horizontally  from  the   side,   get   hold   of   the   lower 
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border  of  the  lens  and  dislocate  in  a  similar  manner  by 
applying  traction.  When  dislocated  he  conld  swing  it 
out  of  the  wound  by  rotating  the  spoon  between  the 
thumb  and  forefinger  without  fear  of  applying  any  vacuum 
to  the  vitreous  and  retina.  Since  the  speaker  wrote  the 
paper  he  had  referred  to,  he  had  heard  that  Barraquer 
took  hold  of  the  lens  by  its  lower  third  and  pulled  it 
forward  to  make  a  somersault.  That  could  not  be  done 
without  making  it  rotate  on  its  transverse  axis.  He  would 
succeed  equally  well  if  he  adopted  the  procedure  just 
desci'ibed. 

That  one  could  avoid  occasionally  having  escape  of 
vitreous  and  prolapse  of  iris  he  did  not  believe ;  all 
operators  had  accidents  in  operating  for  cataract. 

He  believed  that  the  most  interesting  paper  on  the 
capsulotomy  operation  in  modern  times  was  that  by  Prof. 
Parker,  of  Detroit,  at  the  1921  Annual  Meeting  of  the 
American  Medical  Association,  at  Boston.  His  total 
experience  was  about  1400  cataracts  by  the  capsulotomy 
method,  and  his  cases  of  escape  of  vitreous  numbered 
about  14  per  cent.  When  Col.  Smith  was  asked  to  speak 
on  the  paper  he  complimented  the  author  on  his  paper, 
and  said  the  statement  was  clearly  that  of  an  honest  man, 
as  many  operators  would  not  have  admitted  having  had 
escape  of  vitreous  in  so  many  cases.  The  14  per  cent. 
Avas  probably  due  to  his  fear  of  leaving  any  lens  matter 
behind,  which  was  greater  than  his  fear  of  the  escape  of 
a  drop  of  vitreous,  and  he  afterwards  told  the  speaker 
that  this  was  precisely  his  reason.  So  it  will  be  seen  that 
there  can  be  escape  of  vitreous  by  the  capsulotomy 
method. 

(Col.  Smith  then  demonstrated  the  use  of  the  apparatus.) 
Barraquer's  instrument,  he  said,  cost  £50,  but  there  was 
no  reason  why  a  London  maker  should  not  manufacture 
them  at  a  profit  if  he  sold  them  at  tlO.  He  could  not 
quite  credit  a  statement  that  no  escape  of  vitreous  followed 
this  method.  He  knew  that  prolapse  of  iris  followed 
exceptionally  frequently  any  operation  without  iridectomy 
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and  he  did  not  think  the  button-hole  helped.  He  had 
seen  extraction  of  cataract  in  capsule  done  by  Czermac's 
method,  which  would  require  a  larger  incision  than  Dr. 
Lundsgaard's  method.  He  had  done  a  number  of  these 
himself.  It  meant  snipping  the  sclero-cornea  180°  with 
scissors.  His  experience  had  been  that  the  conjunctiva 
cemented  down  promptly  ;  and  it  was  one  of  his  objec- 
tions to  the  conjunctival  bridge.  When  one  looked  at  the 
case  next  day,  when  the  effect  of  the  adrenalin  had 
passed  off,  considerable  blood  was  seen  in  the  anterior 
chamber.  The  cementing  down  of  the  conjunctiva 
secured  the  full  normal  tension  of  the  aqueous  almost 
immediately,  and  that  meant  that  the  sclero-corneal 
wound  Avas  propped  apart  and  a  prolapse  of  iris  got 
into  that,  and  this  Avas  the  worst  form  of  prolapse  of 
iris. 

Dr.  K.  K.  K.  LuNDSGAAi;i). 

The  infections  incident  on  operations  for  cataract  nve 
practically  all  of  ectogcnous  origin.  Endogenous  infection 
may  doubtless  occur  at  x'are  intervals,  but  as  it  cannot  be 
recognised  as  endogenous,  Ave  had  better  not  reckon  Avith 
it.  That  endogenous  infection  should  primarily  originate 
from  the  teeth  has,  as  far  as  I  can  see,  not  been  pi-oA'ed, 
and  is  little  probable,  and  I  for  one  never  examine  the 
teeth  of  my  patients  prior  to  operation. 

As  all  my  endeavours  have  been  aimed  at  eliminating 
the  chances  of  micro-organisms  penetrating  into  the  wound, 
and  as  I  acknoAvledge  that  even  the  most  careful  antiseptic 
method  provides  no  guarantee  in  this  respect,  because  the 
conjunctival  sac  cannot  be  made  sterile,  I  have  attempted 
subconjuncti\'al  operation  in  order  to  woi'k  as  far  as 
possible  in  sterile  tissue,  :iiul  to  he  able,  after  the  operation, 
to  cover  the  wound  comiJletely  Avith  a  conjunctival  flap. 

If  a  conjunctival  flap  is  to  cover  the  Avound  completely, 
it  must  of  course  be  made  before  the  sclero-conieal  incision, 
otherwise  the  operation  cannot  be  guaranteeil  to  be 
subc<')njnnctiA'nl.       A    trno    subrojijuiirtivnl    o]">(M-ntion    was 
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devised  by  Czennak  in  1903.  By  undenniiiiiifj-  the 
conjunctiva  he  conti'ived  a  subconjunctival  pocket,  inside 
which  he  performed  the  many  complicated  manipulations 
necessary  to  remove  the  lens.  Technically  this  operation 
was  no  doubt  a  triumph,  but  no  further  collection  of  cases 
has  been  published  to  illustrate  its  practical  value,  and  not 
many  ophthalmic  surg-eons  have  followed  Czermak's 
method. 

I  omit  Kuhnt  and  his  successors'  method,  as  not  being 
free  fi'om  dangers  of  infection. 

Some  years  ago  my  friend  Prof.  Groenholm,  in 
Helsing-fors,  in  order  to  obtain  a  good  even  flap,  made  it 
with  scissors,  so  tliat  its  base  was  the  limbus.  During  the 
operation  the  flap  was  kept  pulled  down  by  means  of 
fixation  forceps,  so  that  its  attachment  was  visible  during 
the  performance  of  the  section.  Groenholra  was  at  first 
well  satisfied  with  the  method ;  afterwards,  however,  it 
appeared  that  the  big  detached  flap  did  not  always  keep 
safely  in  position,  but  might  sometimes  afterwards  become 
folded  down  over  the  cornea,  and  in  some  cases  infection 
occurred.  After  these  experiences  Grroenholm  soon  gave 
up  the  method  and  tried  a  new  one,  in  which  he  only 
loosened  a  flap  corresponding  to  the  temporal  half  of  the 
wound ;  on  the  nasal  side  he  leaves  a  bridge,  which  he  has 
fashioned  beforehand  by  undermining,  but  his  Graefe's 
knife  emerges  outside  this  bridge,  so  that  a  small  part  of 
the  wound  is  uncovered.  Groenholm  has  performed  this 
operation  forty  times. 

In  the  course  of  one  year  and  nine  months  I  have 
practised  the  subconjunctival  operation,  using  a  technique 
almost  cori-esponding  to  the  one  first  used  and  afterwards 
abandoned  by  Groenholm.  I  have  endeavoured  to  work 
exclusively  in  sterile  tissue,  and  to  obtain  a  really  effective 
cover  for  the  operation  wound.  That  the  technique  has 
failed  now  and  then  I  willingly  admit,  but  as  it  appeared 
to  me  that  Groenholm's  excellent  method  was  hampered 
with  some  minor  faults  (its  nasal  side  towards  the  lacrymal 
sac  is  uncovered),  I  prefer  the  method  described  below. 
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In  my  operation  I  always  use  dry  sterilised  instruments. 
The  hands  of  the  operator  and  assistant  ai'e  likewise 
thoroughl}'  dried,  care  being  also  taken  to  remove  all  fluid 
from  the  eye  subsequent  to  its  irrigation,  and  dry  sterile 
gauze  is  used  exclusively  during  operation.  I  lay  some 
stress  upon  these  precautions,  both  as  regards  prevention  of 
the  spread  of  infection,  and  because  I  believe  that  the 
conjunctival  flap  will  adhere  far  better  to  the  wound 
when  its  inside  has  not  been  in  contact  with  foreign  fluids. 
I  realise,  however,  that  the  spread  of  fluid  cannot  be 
entirely  prevented  because  the  accumulation  of  tears, 
which  often  takes  place  during  a  more  protracted  opera- 
tion, may  compromise  the  endeavour  of  keeping  the 
operation  field  dry,  just  as  the  outflowing  of  the  aqueous 
humour  also  counteracts  this  effort,  but  as  far  as  possible 
the  moisture  is  sucked  up  b}-  meansof  dry  cotton-Avool  plugs. 

The  lid  retractor  having  been  introduced,  a  small  area 
of  conjunctiva,  situated  3—4  mm.  above  the  limbus  in  the 
vertical  meridian,  is  cauterised  by  means  of  a  platinum 
rod,  heated  over  a  spirit-lamp.  The  small  white  area 
appearing  after  the  cauterisation  is  now  seized  by  a  very 
fine  anatomical  forceps  and  an  aperture  is  made  by  means 
of  scissors. 

The  conjunctival  flap  is  now  formed  by  a  blunt-pointed 
knife  inti'oduced  through  the  hole,  cutting  from  within 
outwards.  The  flap,  dissected  in  this  way,  is  seized  at  its 
outer  side  by  fine  anatomical  forceps,  and  lifted  up,  whilst  it 
is  dissected  with  scissors  towards  the  limbus.  The  flap  is 
now  pulled  downwards  over  the  cornea  so  that  it  covers  its 
upper  part ;  by  this  means  a  sterile  operation  field  is 
obtained,  consisting  downwards  of  the  inner  side  of  the 
conjunctival  flap,  and  upwards  of  the  exposed  sclerotic. 

Now  the  eye  is  fixed  at  the  limbus  below. 

The  incision  with  the  Gi'aefe's  knife  is  the  most  difficult 
part  of  the  operation.  It  is  essential  to  have  a  trained 
assistajit,  who  can  raise  the  conjunctival  flaj)  with  the 
forceps  in  case  it  imjiedes  the  operator's  view  of  the 
anterior    chaml^er.        Iridectomy    is     usually     performed. 
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Cystotomy  and  expression  of  the  lens  involve  no  diffieulties. 
The  lens  remnants  may  be  pressed  out  in  the  usual  manner^ 
and  should  be  carefully  removed  from  the  sterile  ai-ea  by 
means  of  sterile  gauze.  The  iris  can  now  be  rei)laced, 
and  the  wound  area  having  been  cleansed  of  blood,  the 
conjunctival  flap  is  replaced  and  pressed  gently  against  the 
sclerotic  for  about  half  a  minute,  after  which  time  it  usually 
will  adhere  ver}'  firmly,  so  that  the  eyelid  can  be  closed 
over  it  Avithout  causing  its  displacement. 

A  binocular  dressing  is  used  for  twenty-four  hours.  On 
changing  the  dressing  the  next  day  the  anterior  chamber 
has  always  been  formed,  and,  indeed,  this  has  also  been 
the  case  when  I  removed  the  dressing  a  few  hours  after 
the  operation  to  see  that  the  flap  was  in  position,  which  I 
did  some  few  times  shortly  after  the  introduction  of  the- 
method. 

As  a  rule  the  patient  had  no  pain,  and  the  eye  usually 
kept  fairly  free  of  injection,  the  flap  adhering  flatly  to  the 
undei'lying  tissues;  sometimes,  however,  it  would  bulge  in 
the  course  of  a  few  days  with  slight  haemorrhage  and 
protrude  rather  prominently  from  the  edges  of  the  flajj,. 
which  are  already  adherent. 

I  have  performed  the  subconjunctival  operation  56  times,, 
of  which  46  were  simple  and  10  complicated  cases  of 
cataract.  In  some  cases  I  have  not  used  the  subcon- 
junctival method,  because  I  have  feared  that  the  patient's 
restlessness,  inability  to  look  downwards  or  tendency  to 
squeeze  made  the  more  complicated  operation  inadvisable. 
In  some  cases,  too,  I  avoided  the  method,  because  m}^ 
usual  assistant  was  absent,  so  that  I  had  to  work  with  a 
casual  assistant,  who  was  not  familiar  with  the  method. 
It  is,  however,  my  belief  that  it  will  be  possible  to  apply 
the  method  for  practically  all  cases  when  one  gets^ 
accustomed  to  it,  and  more  especially  if  paralysis  of  the 
orbicularis  by  novocaine  injection  at  the  outer  corner  of  the 
eyelid  is  applied  to  those  patients  who  show  the  dangerous 
tendency  to  squeeze.  I  did  so  in  three  of  the  mentioned 
cases. 
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In  some  cases  the  conjunctival  flap  was  damaged  from 
tlie  point  of  the  knife  emei-ging  in  front  of  it ;  this 
happened  four  times.  In  this  case  a  small  linear  area 
will  remain  uncovered  at  the  nasal  extremity. 

The  case  is  worse  if  the  central  Hap  is  injured  during 
the  incision.  In  such  cases  the  operation  fails  in  so  far  as 
the  middle  of  the  wound  is  deprived  of  protection. 

I  have  been  fortunate  enough  in  the  cases  here  dealt 
with  to  escape  those  other  troubles,  which  can  only  pai'tly 
be  evaded  if  a  Graefe's  knife  be  used,  but  which  I  dare  say 
could  be  prevented,  if  it  proves  possible  to  combine  the 
.subconjunctival  method  and  operation  with  a  Jaeger's 
knife.      This  question  I  will  leave  here. 

In  thi'ee  cases  of  complicated  cataract — in  one  of  which 
the  lens  was  subluxated — loss  of  vitreous  occurred,  and 
the  lens  had  to  be  removed  by  means  of  a  Eeissingei"'s 
forceps. 

Displacement  of  the  conjunctival  flap  happened  twice. 
The  first  case  occurred  at  a  time  when  I  placed  the 
utmost  confidence  in  its  power  to  adhere,  so  I  took  no 
.special  precautions.  The  patient  had  very  protruding 
eyes.  On  changing  the  dressing  twenty-four  hours  after 
the  operation  the  flap  was  displaced  downwards  over  the 
cornea,  so  that  the  wound  was  entirely  exposed.  Never- 
theless the  anterior  chamber  was  well  formed.  In  the 
other  case  there  was  only  a  partial  displacement  of  the 
flap.  In  order  to  avoid  displacement  I  believe  it  to  be 
essential  not  to  make  the  flap  too  broad,  for  in  that  case 
it  will  tend  to  become  everted.  In  one  case  of  prolapse 
of  the  vitreous  sutures  wei-e  necessaiy.  In  one  case  with 
loss  of  vitreous  the  wound  was  infected,  because  the 
vitreous  prevented  the  flap  from  remaining  in  position 
and  the  eye  was  lost. 

Ha3morrhage  into  the  anterior  chamber  two  to  four 
days  after  operation  occurred  in  four  cases,  in  each  case 
after  the  patient  had  received  permission  to  get  uj).  In 
all  these  cases  the  flap  was  reddish  black  and  bulging, 
and  in  two  of  the  cases  blood  was  seen  hanafina^  down  into 
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the  anterior  chamber  from  the  flap — the  best  proof  that 
tlie  scleral  wound  was  open  and  that  tlie  essential  closing' 
first  takes  place  at  the  margins  of  the  conjunctival  flap.* 
This  complication  did  not  cause  other  difficulties  than  a 
prolonged  after-treatment.  Good  vision  was  ultimately 
obtained. 

Infection  of  the  wound  or  more  deeply  situated  pai-ts 
only  happened  in  the  case  mentioned  above,  and  never 
happened  in  Groenholm's  cases.  Iritis  did  not  occur ;  in 
two  cases,  however,  it  was  possible  to  see  some  isolated 
fine  vessels  in  the  iris,  and  in  two  other  cases  there 
were  some  few  fine  deposits  on  Descemet's  membrane  which 
soon  disappeared. 

Prolapse  of  the  iris  occurred  in  four  cases :  one  in 
which  I  had  purposely  omitted  performing  iridectomy,  and 
in  two  cases  where  iridectomy  had  been  performed,  a 
slight  prolapse  of  the  iris  occurred  secondarily. 

Among  the  operated  cases  there  were  three  whose 
conjunctivae  were  infected  with  pneumococci,  in  which  I 
failed  to  sterilise  the  conjunctiva  beforehand.  In  one  of 
these  cases  I  had  previously  operated  on  the  other  eye, 
which  was  lost  by  panophthalmitis.  The  subconjunctival 
operation  of  the  second  eye  i-au  an  uneventful  course,  and 
good  vision  was  established.  A  good  indication  as  to  the 
course  of  the  operation  and  after-ti"eatment  is  the  day  of 
discharge  of  the  patient.  I  do  not  recollect  ever  before 
to  have  dismissed  patients  operated  upon  for  cataract 
earlier  than  the  fourteenth  day  after  operation,  Avhile  now 
I  dismiss  them  with  the  same  feeling  of  confidence  on  the 
eleventh  or  twelfth  day,  and  I  am  inclined  to  believe  that 
they  might  often  be  dismissed  without  any  risk  still 
earlier,  if  the  conjunctival  wound  is  healed,  perhaps  on 
the  ninth  or  tenth  day. 

The  material  upon  which  this  paper  has  been  based  is 
not  large,  but  I  dare  say  is  large  enough  for  me  to 
venture    to    recommend    you    to    try   the    subconjunctival 

*  The  scleral  wound  under  the  flap  will  keep  open  (apart  from  the 
mechanical,  chemical  adhesion)  until  the  formation  of  the  cicatricial 
tissue  sets  in  after  four  days. 
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method  of  operating-,  and  more  especially  I  venture  to  do 
so,  because  Groenholm's  and  my  own  material  point  in  the 
same  direction,  and  together  we  have  about  one  hundred 
cases  at  our  disposal.  The  technique  is  somewhat  more 
difficult  than  the  one  usually  applied,  but  this  is  com- 
pensated by  the  feeling  of  confidence  one  has  after  the 
operation,  a  feeling  which  is  absent  when  you  do  not  use 
the  conjunctival  flap. 

The  chances  of  infection  are  no  doubt  reduced  to  a 
minimum  by  the  method,  the  risk  of  glaucoma  being 
hereby  almost  excluded,  as  well  as  the  danger  arising 
from  inclusion  of  iris  and  capsule  in  the  wound  when  this 
is  not  covered  by  a  conjunctival  flap. 

Mr.  T.  Harrison  Butler. 

As  the  time  is  getting  late  I  shall  treat  the  subject 
very  shortly.  I  have  described  the  details  of  the  opera- 
tion in  a  paper  which  will  appear  in  the  next  volume  of 
the  Transactions  of  the  Opldhalmological  Society,  there- 
fore I  shall  now  confine  myself  to  the  broad  aspects  of  the 
subject,  laying  stress  upon  the  disadvantages  of  a  con- 
junctival pouch.  These  have  been  ably  set  forth  by 
Lieut. -Col.  .Smith  and  I  agree  with  all  that  he  has  told 
you  about  conjunctival  flaps  and  pouches. 

I  do  not  think  that  anyone  Avill  controvert  the  opinion 
that  we  should  so  order  our  cataract  extraction  that  the 
lens  is  easily  delivered  with  the  least  possible  trauma  and 
pressure.  Any  procedui-e  which  calls  for  increased  force 
in  delivery  is  to  be  avoided.  Success  depends  largely  in 
allowing  the  lens  to  escape  easily.  If  the  incision  be 
large  enough  and  the  manipulations  correctl}-  applied  the 
lens  should  appear  with  practically  no  pressure.  The 
word  "  expression  "  in  this  connection  is  an  abomination  ; 
the  lens  should  be  coaxed  out — almost  charmed  out — by  the 
slightest  pressure  at  the  bottom  of  the  cornea.  As  soon 
as  about  one-third  of  the  circumference  appears  then  I 
gently  draw  it  out  with  a  lens  hook.  Many  of  the  new 
methods   do   not   allow   of    this    j)ersuasion,   and    for   this 
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reason  I  reject  them.  There  is  not  the  slightest  doubt 
that  the  delivery  of  a  lens  under  a  conjunctival  bridge  calls 
for  considerably  more  force  than  that  necessary  in  the 
open  operation,  and  for  this  reason  it  is  self  condemned. 
Under  exceptional  circumstances  when  we  ai-e  faced  with 
a  straining  patient  then  we  are  justified  in  choosing  the 
bridge  method. 

To  perform  the  operation  with  a  bridge  I  employ  a 
Smith  knife.  I  prefer  it  because  vve  are  unlikely  to 
introduce  it  backwards ;  because  the  two  sides  are  quite 
diiferent  in  appearance ;  because  the  incision  corresponds 
with  the  back  of  the  knife,  which  is  a  straight  line  ;  and 
finally  because  it  goes  in  moi'e  easily  than  the  more 
obtuse  Graefe. 

The  incision  commences  about  1"5  nun.  from  the  semi- 
diameter.  Thei"e  is  nothing  against  this  large  incision 
and  all  for  it.  The  knife  travels  in  the  limbal  region  and 
emerges  under  the  conjunctiva.  The  incision  is  now 
carried  up  as  far  as  possible  and  the  bridge  is  formed. 
If  necessary  the  two  side  incisions  in  the  conjunctiva  are 
prolonged  upwards  with  squint  scissors.  It  is  Avise  to 
make  the  opening  equal  on  both  sides.  It  may  be  easier 
for  the  lens  to  escape  on  one  side  rather  than  the  other. 
Again^  if  the  two  limbs  are  unequal  there  is  a  strong 
tendency  to  oblique  astigmatism. 

Within  a  few  hours  of  the  extraction  the  conjunctiva 
heals  down  at  the  edges  and  a  closed  pouch  is  formed. 
Under  this  complete  covering  the  scleral  wound  remains 
open  for  several  days  :  Dr.  Lundsgaard  will  tell  you  that  it 
may  be  open  for  five  days.  On  the  third  or  fourth  day 
there  is  a  tendency  to  hemorrhage,  and  this  blood  may 
run  into  the  anterior  chamber,  especially  if  the  patient 
gets  up.  It  may  take  weeks  to  absorb  and  can  cause 
irritation. 

The  open  wound  invites  prolapse,  and  in  the  case  of  the 
simple  operation  I  have  had  several  nasty  extrusions  of 
the  iris.  Prolapse  is  frequent  after  the  simple  method, 
but  if  we  add  a  small  peripheral  iridectomy  it  is   a  very 
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rare  complication.  In  this  matter  I  am  absolutely  opposed 
to  Col.  Smith.  I  have  never  had  a  prolapse  v^rhen  I  have 
nicked  the  iris  at  the  periphery.  I  do  not  think  that  a 
complete  covering  of  the  wound  with  conjunctiva  affords 
much,  if  any,  protection  against  sepsis.  In  my  last  ]00 
extractions  I  have  had  the  good  fortune  to  lose  but  one 
from  irido-cyclitis  and  this  was  a  bridge  operation.  The 
bridge  operation  is  that  of  election  for  a  squeezer.  When 
the  section  is  completed  the  patient  can  press  hai-d  and 
yet  the  wound  does  not  gape,  and  I  have  had  no  loss  of 
vitreous  in  the  twenty-five  bridge  operations  that  I  have 
done. 

A  consideration  of  this  operation  guides  us  in  our  choice 
of  incision  :  shall  we  make  a  corneal  or  a  scleral  incision 
covered  by  a  long  flap,  or  shall  we  reduce  our  flap  to 
a  mere  frill  ?  After  a  series  of  broad  bridges  I  felt  a 
revulsion  against  any  conjunctival  covering,  and  tried  a 
few  pure  corneal  operations.  I  am  fairly  certain  that 
these  latter  have  not  healed  so  smoothly  as  those  with  a 
conjunctival  flap.  In  some  thei'e  has  been  an  appearance 
as  though  the  edges  were  over-riding  somewhat,  and  in 
most  of  them  for  some  time  there  was  a  fine  trough  in  the 
line  of  incision.  The  medium  course  seems  the  best,  not 
purely  corneal,  not  a  long  broad  flap,  but  a  mere  frill  of 
conjunctiva.  I  am  well  aware  that  often,  aim  as  we  may, 
our  actual  incision  is  chosen  for  us. 

I  like  preliminary  iridectomy,  and  I  am  glad  that  Sir 
Anderson  Critchett  has  given  it  his  approval. 

Mr.  C.  KiLLiCK 

said  he  had  done  1500  to  2000  extractions,  but  as  a  result  of 
reading  Terrien's  recent  book  on  the  Surgery  of  the  Eye, 
he  had  adopted  this  method  of  sub-conjunctival  extraction 
which  Mr.  Harrison  Butler  did  not  like.  The  conjunctival 
bridge  should  be  one-third  of  the  corneal  incision  in 
breadth  and  prolonged  backwards  about  as  far  as  the 
insertion  of  the  sujierior  rectus.      It  was  not  a  new  opera- 
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tion,  but  was  practised  by  Desinarres,  and  it  will  be  found 
described  and  illustrated  in  the  second  edition  of  his  work, 
Les  Main  dies  des  Yeux,  published  in  1856.  Others 
took  up  the  operation,  but  it  had  since  fallen  into  disuse 
or  disfav^our.  The  speaker  had  done  it  nearly  forty  times. 
Sir  Anderson  Critchett  had  just  said  one  must  observe 
eclecticism  in  operations,  for  cataract;  but  for  the  oi-dinary 
type  of  senile  cataract  this  was  an  excellent  operation,  and 
he  would  leave  it  to  Mr.  Cridland  to  describe  its  advan- 
tages. He  would  like  to  ask  why  the  operation  had  been 
performed  and  then  abandoned.  Probably,  he  suggested, 
because  it  was  a  little  more  difficult  than  the  ordinary 
straight-away  operation.  It  would  be  found  that  there 
was  some  difficulty  in  getting  the  lens  to  present.  He 
had  found  it  difficult  in  his  first  few  cases.  If,  however, 
the  operator  will  add  a  millimetre  or  so  to  his  corneal 
section  the  lens  will  readily  escape,  and  he  had  not 
personally  experienced  the  disadvantages  that  Mr.  Harrison 
Butler  mentioned.  He  had  only  done  two  simple  extrac- 
tions so  far  but  both  were  successful.  In  the  others  he 
had  done  a  very  small  iridectomy  to  the  outer  or  inner 
side  of  the  bridge — a  far  smaller  iridectomy  than  he  had 
previously  performed.  He  hoped  soon  to  be  able  to 
report  a  larger  series  of  cases  and  to  give  detailed  results. 
So  far  as  he  had  at  present  gone  he  was  highly  satisfied 
with  the  operation. 

Mr.  Bernard  Cridland 

said  that  this  had  been  rather  a  pet  operation  of  his  during 
the  last  few  months.  He  had  had  forty-three  cases,  and 
he  had  not  practised  that  eclecticism  Sir  Anderson 
Critchett  advocated ;  he  had  done  every  one  by  this 
method,  and  without  exercising  any  selection.  He  at 
first  made  his  flap  broad,  but  as  time  went  on  he  found 
this  breadth  of  flap  unsatisfactory,  and  therefore  he  tried 
with  a  successively  smaller  and  smaller  flap,  sometimes  by 
accident,  but   mostly   with   intention  ;    and  now  he  did  not 
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mind  how  narrow  the  flap  was  so  long  as  it  was  as  wide 
as  a  Smith's  knife.  The  incision  should  be  a  little  less  than 
180°.  One  lifted  the  conjunctiva  on  to  the  blade  of  the 
knife,  and,  with  a  turn  of  the  wrist,  slipped  the  knife  right 
up  beneath  the  conjunctiva,  and  it  practically  did  the 
necessary  cutting  of  itself.  Of  the  43  cases  mentioned,  40 
were  simple  extractions,  3  with  iridectomy,  1  of  them  a 
little  peripheral  one.  He  had  had  1  prolapsed  iris,  which 
was  excised  the  following  da}',  and  the  final  result  was 
good.  Three  were  elderly  diabetic  women,  with  a  rheu- 
matic diathesis.  In  them  he  expected  iritis  on  the  ninth  or 
tenth  day,  and  it  came  ;  in  one  the  other  eye  had  been 
removed  ah'eady,  for  the  same  reason.  All  the  cases 
which  had  iritis  did  well. 

Mr.  Harrison  Butler  mentioned  liasmori'hage  following 
this  operation.  Two  of  the  speaker's  cases  had  had 
hyphasma,  but  that  was  due  to  trauma  inflicted  by  the 
patients  themselves  putting  their  fingers  into  their  eyes. 
He  covered  only  one  eye,  and  he  allowed  patients  up  40 
hours  after  the  operation,  but  kept  the  eye  covered  6  or  7 
days.  The  average  stay  in  hospital  was  14  days  ;  for 
cases  which  ran  the  routine  course  the  time  was  12  days; 
the  average  was  extended  by  the  cases  of  iritis. 

He  was  charmed  with  the  operation.  Sir  Anderson 
Critchett  said  operators  must  be  eclectic,  and  it  was 
right  to  choose  one's  cases  for  the  operation.  As  Mr. 
Butler  said,  the  lens  should  be  left  to  choose  its  own 
outward  route.  Some  iron-workers  had  very  strong  lids 
and  could  do  almost  anything  with  them,  and  but  for  the 
flap  the  operation  would  in  them  soon  be  spoilt.  One 
could  see  the  "  squeezers "  trying  to  do  their  worst,  but 
without  avail.  In  this  series  of  43  cases  he  had  had  no 
sepsis  and  no  loss  of  vitreous. 

^Ir.  Maiuiox 

said   ho    was    very    interested    in     this    oj^eration    with    a 
conjunctival  tether.      He  did  many  cases  by  it,  but  lately 
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he  had  rather  abandoned  it.  He  still  preferred  it, 
however,  for  eyes  which  were  very  prominent,  in  which 
there  was  a  large  extent  of  conjunctiva  above.  Deep-set 
eyes  were  not  so  dangerous.  For  these  prominent  eyes  he 
used  a  flap  of  much  the  same  breadth  as  Desmarres.  In 
getting  out  the  lens  he  found  it  a  great  help  to  seize  the 
flap  with  blunt  forceps  and  draw  it  down  ;  that  left  a  good 
s])ace  for  the  lens  to  come  out. 

Another  way  was  Pansier's,  namely  after  the  knife  had 


come  nearly  to  the  top,  to  transfer  the  fixation  forceps  to 
the  conjunctiva  above  the  limbus,  grasp  it,  and  cut  with  a 
knife  underneath  the  forceps ;  then  one  was  ready,  after 
again  depressing  the  knife  for  capsulotomy,  to  expi'ess  the 
lens  without  delay. 

He  had  experimented  a  good  deal  with  sutures  for 
cataract  extraction,  trying  eight  or  nine  different  methods, 
and  he  had  selected  three  of  them.  A  very  good  one  was  the 
following ;  it  might  be  called  a  "  pulley  suture."  He 
threw  down  a  small  2  mm,  flap,  preferably  one  cut  with  a 
knife,  and  almost  into  the  limbus  (Fig.  8,  a).  Then  he  took 
the  finest  possible  silk,  passed  it  through  this  flap,  and 
made  a  knot,  he  passed  the  needle  round  and  through  the 
upper  edge  of  the  conjunctival  wound  and  then  allowed 
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the  needle  to  lie  on  lint  on  the  forehead.  The  patient 
could  be  told  that  was  the  first  stage  of  the  operation  ;  and 
a  pause,  with  speculum  removed,  would  enhearten  him  to 
go  through  with  the  subsequent  ones.  He  then  passed 
the  knife  in  the  usual  way,  making  a  good  large  incision  ; 
it  was  better  too  large  than  too  small.  The  knife  was 
brought  out  as  shown,  and  the  operation  was  then  continued 
in  the  usual  way.  When  the  operation  had  been  completed, 
the  thread  attached  to  the  needle  on  the  forehead  would 
act  like  a  pulley ;  the  flap  was  pulled  up  and  the  eye 
was  drawn  down  at  the  same  time,  so  closing-  the  incision 
that  vitreous  could  not  escape.  The  eye  could  be  pulled 
down  sufficiently  to  make  it  easy  to  restore  the  iris.  The 
suture  was  then  tried  (Fig.  8,  h). 

Another  method  was  to  cut  a  square  flap  upwards,  pass 
a  suture  through,  and  let  it  retract  upward  out  of  one's 
way,  as  in  Fig.  8,  c.  Needles  were  run  through  it,  and  then 
through  the  conjunctiva  over  the  inferior  rectus.  The 
operation  was  done  in  the  usual  way  and  the  suture  tied 
afterwards.  He  did  not  like  the  second  thread  device  so 
well  as  the  first.  The  cornea  tolerated  sutures  if  they 
were  properly  chosen  and  Avere  anointed  with,  stiff  ointment. 
Nothing  could  happen  after  sutui'ing  the  flap  in  this  opera- 
tion even  if  the  patient  had  an  attack  of  coughing,  or 
Tomiting.  There  is  quick  healing,  because  the  lips 
of  the  incision  are  pinched  together  ;  and  for  the  same 
reason  there  could  be  no  prolapse.  With  a  limbal  incision 
there  is  often  to  be  seen  a  slight  ditch,  filled  with  trans- 
parent matter,  but  that  was  avoided  with  this  conjunctival 
cover,  which,  if  placed  properly  and  symmetrically, 
expedites  healing. 

Mr.  Johnson  Taylor 

agreed  with  Sir  Anderson  Ci'itchett  that  eclecticism  was 
necessary.  Apparently  Sir  Anderson  objected  to  the 
simple  method,  and  alludiMl  in  tlic  (litlirulty  of  getting  rid 
of  soft  matter.       But  it  was  a  siiii])]('  matter  to  get    rid    of 
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this  material  by  washing  out  with  sterilised  salt  solution, 
and  the  same  process  washed  the  iris  back  into  position. 
He,  the  speaker,  always  tried  to  do  a  simple  extraction. 
In  his  earlier  days  he  had  done  a  preliminary  iridectomy, 
but  not  now,  and  he  asked  why  two  bites  should  be  made 
at  the  cherry.  In  two  or  three  cases  he  had  known 
suppuration  follow  preliminary  iridectomy.  With  the 
combined  method,  every  now  and  then  one  got  the  capsule 
fixed  up  in  the  wound,  with  the  occurrence  of  secondary 
glaucoma,  which  it  was  very  difficult  to  deal  with.  It  was 
clear  from  Sir  George  Berry^s  admirable  book  on  practical 
ophthalmology  that  he  inclined  to  the  simple  method, 
for  he  pointed  out  inter  alia  that  one  was  less  likely  to 
get  iritis  if  one  did  a  simple  operation  than  a  combined 
one.  He  (Mr.  Taylor)  had  noticed  the  same  thing  in  the 
case  of  Elliotts  trephining,  for  in  the  latter  in  his  earlier 
cases  he  had  every  now  and  then  failed  to  get  the  iris. 
When  the  iris  was  left  intact  he  did  not  get  iritis,  but  a 
little  occurred  when  he  got  the  iris  out. 

Why  run  two  risks — by  doing  pi-eliminary  iridectomy — 
when  one  sufficed  ?  And  the  patients  in  many  cases  would 
expect  to  be  cured  after  the  first  operation  however  clearly 
you  tried  to  explain  the  plan  of  campaign  to  them.  He 
had  recently  devised  double  fixation  forceps,  and  he  did 
the  whole  thing  in  two  or  three  strokes.  He  fixed  the 
e^^e  with  the  forceps,  and  did  not  leave  go  during  the 
whole  operation.  He  used  to  do  capsulotomy  with 
the  point  of  the  knife  when  making  the  section,  but  now 
and  then  a  little  aqueous  escaped  during  this  procedure, 
causing  the  iris  to  fall  over  the  edge  of  the  knife,  which, 
with  the  shallowness  of  the  anterior  chamber,  made  it 
difficult  or  impossible  to  complete  the  section  as  intended, 
so  he  had  gone  back  to  the  old  fashioned  capsulotomy. 

He  had  seen  one  or  two  accomplished  operators  get 
into  the  same  difficulty  when  attempting  capsulotomy 
with  the  point  of  the  knife  as  it  passed  across  the  anterior 
chamber. 


266  METHODS    OF   OPERATING   FOR    CATARACT. 


Mr.  Coulter 

said  sometimes  it  was  two  or  three  operations  which  were 
done,  and  patients  did  not  like  even  two. 

Mr.  A.  H.  H.  Sinclair 

said  that  as  some  speakers  had  referred  to  difficulties 
occasioned  by  squeezing  of  the  eyelids  during  the  opera- 
tion of  extraction,  he  would  like  to  emphasise  the  value 
of  the  injection  of  2  per  cent,  novocaine,  or  better,  a 
mixture  of  novocaine,  cocaine  and  adrenalin,  prior  to 
extraction. 

The  subcutaneous  injection  of  about  5  c.c.  of  this 
mixture  is  made  into  the  temple  near  the  external 
can  thus.  The  needle  is  directed  towards  the  eyelids,  so 
that  they  become  partially  infiltrated.  In  this  way  the 
branches  of  the  facial  nerve  passing  to  the  orbicularis  are 
temporarily  paralysed  and  the  lids  at  the  same  time  become 
insensitive  to  the  speculum. 

In  a  few  minutes  after  the  injection  the  patient  is 
unable  to  keep  the  eyelids  completely  closed  and  is  quite 
incapable  of  squeezing  them  during  the  operation. 

As  the  closure  of  tlie  lids  is  imperfect  the  lids  should 
be  gentl^'^  closed  with  the  finger  and  a  dressing  of  lint 
covered  with  vaseline  placed  over  the  eye.  A  suitable 
piece  of  cotton-wool  and  a  perforated  aluminium  shield 
attached  by  strips  of  plaster  complete  the  dressing. 

He  had  also  seen  this  injection  used  in  Barcelona  in 
March,  1921,  but  had  employed  it  in  Edinbnrgli  during 
the  previous  winter. 

He  considered  that  the  introduction  of  this  method  of 
ensuring  quiescence  of  the  orbicularis  had  proved  tlie 
greatest  advance  of  i-ecent  times  in  the  technique  of  the 
()])eration  foi"  cataract. 
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3.  A  }iofH  on  the  ronipurative  vnlue.s  of  artijicial  iUuminants. 
By  C.  G.  Russ  Wood. 

Li'  is  unnecessary  to  waste  any  time  over  the  details  of 
the  ocular  symptoms  caused  by  the  irritating  rays  in  certain 
parts  of  the  spectrum  ;  these  have  been  known  for  a  con- 
siderable time.  Briefly  the  violet  end  of  the  spectrum 
and,  in  greater  degree,  the  ulti-a-violet  are  known  to  cause 
ocular  troubles  of  more  or  less  degree.  They  are  chiefly 
due  to  variation  in  the  retinal  adaptation  and  irritation  of 
the  fifth  nerve-endings  in  the  coi-nea  and  conjunctiva.  In 
artificial  illuminants  probably  the  latter  effects  prepon- 
derate, because  it  is  known  that  the  crystalline  lens  absorbs 
most  of  the  violet  rays  and  so  forms  an  eflficient  natural 
protection.  A  clear  glass  globe  or  chimney  has  practically 
the  same  effect  when  surrounding  a  light. 

If  we  consider  the  three  stages  of  illumination  as  the 
rushlight,  the  bat's-wing  gas  light  and  the  metal-filament 
electric  bulb,  it  is  evident  that  as  methods  of  illumination 
have  evolved,  more  blue  and  violet  rays  have  been 
introduced  into  our  domestic  illuminants.  Now  light,  when 
used  for  illuminating  purposes,  is  obviously  only  utilised 
from  the  visible  spectrum,  and  as  the  eye  is  most  sensitive 
to  that  portion  between  the  lines  C  in  the  red  and  E  in 
the  green,  it  is  obviously  advantageous,  other  things  being 
equal,  to  utilise  this  part  mostly  on  account  of  its  superior 
defining  power.  The  relative  luminosity,  according  to 
Bell,  of  the  various  parts  of  the  spectrum  are  roughly  as 
follows :  Crimson,  8  per  cent.  ;  scarlet,  20  per  cent.  ; 
orange  yellow,  98  per  cent.  ;  deep  green,  50  per  cent. ; 
blue  green,  7  per  cent.  ;   violet,  0*6  per  cent. 

As  regards  the  quantity  of  light,  visual  perception  is 
eflective  for  ordinary  purposes  within  a  rather  wide  range 
of  illumination  brightness.  According  to  the  researches 
of  Uhtoff,  Koenig  and  Brodhun,  with  illumination  below 
3   metre    candles  shade  perception  is   deficient,  iind  that 
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pi-actically  light  for  illumination  purposes  when  equal  to 
about  25  metre  candles  is  all  that  is  necessary,  and  no 
advantage  is  obtained  by  increasing  the  illumination. 
Xeedless  to  say  the  distance  the  illuminant  is  from  the 
object  has  to  be  taken  into  account,  and  as  light  varies  as 
the  square  of  its  distance  the  source  must  be  multiplied 
accordingly.  Also  many  side  issues  have  to  be  taken  into 
account,  such  as  the  state  of  adaptation  of  the  retina,  the 
contraction  of  the  pupil  which  reduces  the  visibility  of 
objects  in  the  visual  field,  methods  of  shading,  the  correct 
use  of  reflectors  and  flickering  of  the  light. 

We  can  now  turn  to  the  quality  of  illuminants,  and  in 
the  first  place  should  remember  that  daylight  varies 
enormously  in  spectral  quality,  being  altered  by  absorption 
in  the  atmosphere  and  selective  reflections  from  the  sur- 
rounding foliage,  buildings,  etc.  For  example,  Nichols 
found  on  land  the  absorption  spectra  of  chlorophyl  which 
was  absent  on  the  sea. 

The  fourth  spectral  photo  shows  one  of  the  oldest  forms 
of  illuminant — a  candle.  Here  is  seen  that  red,  orange, 
yellow  and  green  of  the  spectrum  are  fully  represented, 
with  very  faint  traces  of  blue ;  the  violet  and  ultra-violet 
ai'e  not  present.  There  was  no  glass  chimney  around  the 
light.      The  time  of  exposure  was  6  minutes. 

In  the  third  is  the  spectrum  of  an  oil  lamp  Avith  a  flat 
wick ;  here,  contrary  to  what  I  expected  to  find,  the 
spectrum  is  shorter  and  has  less  green,  but  red,  orange 
and  yellow  are  fully  represented.  This  light  again  had 
no  chimney.      1'he  time  of  exposure  was  7  minutes. 

The  second  photo  shows  the  spectrum  of  the  old- 
fashioned  fish-tail  coal  gas  burner.  In  this  the  red,  orange 
and  yellow  are  fully  represented,  but  green  only  to  some 
extent,  roughly  about  one-half,  while  blue,  violet  and 
ultra-violet  are  entirely  absent.  There  was  no  glass 
between  the  flame  and  the  instrument.  Tlie  time  of 
exposure  was  8  minutes. 

'V]\r  iii-st  photo  is  tlie  sjH'ctrutii  of  the  incandescent 
giis   iiKiiitlc  with    no   glass  chitniicy,  which  shows  full  I'cd, 


Fig.  i). 


Vi-siBUE     Spectrum 


Gas :  Incandescent  mantk". 


Gas :  Fish-tail  burner. 


Oil  lamp  with  flat  wick. 


Candle. 


Acetylene  gas. 


Electric  bulb  with  carbon 
filament. 


Electric  bulb  with  metal 
filament. 


Ditto:  Gas  filled. 


li|iiiiliiiiliinliilllliiili!iilii»liiiil!iiilKiil<i:Mitili»iiiiiili^ 


Daylight. 


Mercury      vapoiu*      lamp, 
fused  silica  tube. 


The  numbers  indicate  the  wave-lengtlis  of  the  light  in  millionths 
of  a  centimetre. 
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orange  yellow,  green  and  blue  with  violet  represented 
roughly  about  one-half,  but  no  evidence  of  ultra-violet 
rays.      This   exposure  tinie  was  1  minute  50  seconds. 

In  the  spectrum  of  acetylene  gas,  the  red  is  shortened, 
but  orange,  yellow  and  green  are  represented  in  full, 
with  blue  and  violet  partially.  The  exposure  time  was 
4  minutes.      No  glass  chimney  used  here  also. 

We  now  arrive  at  a  different  type  of  illuminant — the 
electric  bulb,  which  is  the  mainstay  of  modern  illumination. 
The  carbon-filament  form,  which  was  the  pi'ototype,  may 
appropriately  be  considered  first.  The  filament  is  made 
by  forcing  a  stiff  solution  of  cellulose  through  a  fine  die. 
The  resulting  thread  is  carbonised,  and  after  undergoing 
several  processes  the  finished  product  is  placed  in  the 
form  of  a  loop  inside  a  glass  bulb,  which  is  open  at  both 
ends  ;  the  lower  one  is  used  to  connect  it  Avith  the  electric 
wires,  and  the  bulb  is  exhausted  through  the  upper  when 
it  is  finally  sealed.  In  time  these  bulbs  become  black  on 
the  inner  surface  by  mijiute  particles  of  carbon  deposited 
there  from  the  filament.  This  decreases  the  useful  life  of 
the  bulb  considerably.  The  photo  shows  that  red,  orange, 
yellow  and  part  of  the  green  spectral  areas  are  present 
with  a  slight  amount  of  blue  and  less  so  of  violet.  Ultra- 
violet rays  are  absent.  Exposure  time  1  minute  50 
seconds. 

The  next  photo  shows  the  spectrum  of  a  Mazda  metal- 
filament  bulb,  the  exposure  time  being  2  minutes  15  seconds ; 
red,  orange  yellow  and  green  areas  are  fully  represented 
with  blue  and  violet  pai-tly,  the  former  preponderating. 
No  evidence  of  ultra-violet  rays. 

The  next  photo  shows  the  spectrum  of  a  metal-filament 
Osram  gas-filled  bulb.  In  this  type  the  bulb  is  not 
exhausted  but  tilled  with  an  inert  gas.  This  spectrum 
shows  some  shortening  of  the  red  end  but  full  orange, 
yellow  and  green,  with  about  the  same  blue  and  violet 
rays  as  in  the  exhausted  metal-filament  bulb.  Exposure 
time  10  seconds. 

I  exjDected   to    find    far    more    of   the    l)lue    and  violet 
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spectral  areas  in  tins  illuniinaiit  on  acconnt  of  its  intejise 
whiteness  and  irritating  qualities  when  looked  at  directly. 
The  reason  Avhy  this  light  has  so  mucli  more  brightness 
is  because  the  filament  is  brought  to  a  much  higher  tem- 
perature ;  this  intense  heat  can  only  be  used  on  account  of 
the  inert  gas — generally  nitrogen — in  the  bulb.  I  am 
told  that  the  glowing  metal  filament  is  at  a  temperatni-e 
within  5  per  cent,  of  its  melting-point.  Most  probably 
the  irritating  nature  of  the  light  from  a  gas-filled  electric 
bulb  is  due  to  its  intrinsic  brilliancy  and  not  to  violet 
rays. 

Compai'ing  these  last  three  lUuminants,  for  the  same 
voltage,  where  the  carbon  lamp  would  give  1  candle- 
power,  the  vacuum  metal-filament  lamp  gives  4  and  the 
gas-filled  bulb  8  candle-pow'er.  It  is  merely  a  question 
of  the  temperature  at  which  the  filament  is  used,  and 
modern  methods  have  enabled  this  to  be  very  much 
increased.  Of  these  three  bulbs  least  value  for  money  in 
illumination  is  given  by  the  carbon  and  most  value  by  the 
gas-filled  variety,  on  account  of  the  same  amount  of 
current  producing  so  much  more  light. 

The  shadows  on  some  of  these  spectra  are  probably  due 
to  the  light  soui'ces  being  small  in  extent,  and  their 
images  when  thrown  on  the  slit  of  the  Hilger  quartz 
spectrograph  not  being  of  uniform  intensity  throughout. 
The  effect  is  not  due  to  halation,  but  a  difference  in 
intensity  from  part  to  part  of  the  flame.  All  the 
photos  were  taken  on  the  Ilford  process  panchromatic 
plates. 

In  the  illustration  the  lowest  spectrum  is  that  of  the 
mercury  vapour  lamp,  which  consists  of  a  tube  filled 
with  glowing  mercury  vapour.  It  gives  practically  a 
monochromatic  light  and  plays  tricks  with  colours, 
especially  red,  but  is  useful  for  seeing  details  in  black  and 
white ;  Dr.  Louis  Bell  found  that  it  was  superior  to  day- 
light for  discriminating  fine  detail.  This  lamp  is  never  used 
for  ordinary  domestic  illumination  and  the  spectrum  is 
merely  shown  for  comparison.      You  will  observe  it  con- 
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tains  a  large  number  of  the  ultra-violet  rays  in  spite  of 
its  being  surrounded  by  a  glass  tube. 

The  daylight,  not  sunlight  spectrum,  is  also  merely 
shown  for  comparison  ;  the  shadow  is  due  to  the  slit  in 
the  spectrograph  being  not  quite  perfect  and  closing  more 
in  the  middle  than  at  the  ends.  It  will  be  seen  that  it 
shows  a  large  amount  of  ultra-violet  rays. 

To  sum  up  these  results,  we  find  all  the  spectral  colours 
except  the  violet  rays  and  merely  traces  of  blue  in 
the  candle,  oil-lamp  and  gas-flame  spectra.  This  is 
what  one  would  expect  from  the  yellow  and  warm  tints 
of  these  illuminants.  In  the  incandescent  gas  mantle, 
acetylene^  carbon  filament,  tungsten,  vacuum  and  gas- 
filled  bulbs  are  also  found  the  warm-coloured  rays  with 
the  addition  of  more  of  the  blue  and  violet ;  this,  again, 
is  what  we  should  expect  from  its  much  more  white 
appearance.  It  is  only  in  the  last  three  bulbs  that  an}^ 
glass  was  between  the  light  and  the  spectroscope,  so  this 
may  account  for  the  absence  of  the  ultra-violet,  because 
glass  absorbs  a  good  deal  of  these  rays.  Therefore  one 
is  driven  to  the  conclusion  that  the  glare  effects  of  some 
of  these  illuminants  cannot  be  entirely  caused  by  the 
irritating  rays  of  the  violet  end  of  the  spectrum,  but 
probably  in  great  measure  to  their  intrinsic  brilliancy. 
This  conclusion  agrees  with  the  views  expressed  by  Sir 
John  Herbert  Parsons.  The  general  experience  of  most 
people  is  that  yellow-green  light  is  pleasant  to  work  with. 
Luckiesh  suggests  another  possible  cause  of  the  irritating 
nature  of  the  more  recent  illuminants,  namely,  that  they 
have  a  good  proportion  of  the  blue  violet  rays  which  cause 
chromatic  aberration.  It  is  difficult,  as  he  points  out,  to 
focus  blue  light  at  a  normal  reading  distance,  and  impos- 
sible to  do  this  at  the  same  time  keeping  the  most 
luminous  rays  in  focus. 

This  brings  up  the  question.  Which  is  the  best  form  of 
artificial  illuminant  ?  The  best  reply  is,  I  think,  There 
isn't  one.  It  all  depends  for  what  purpose  the  light  is 
required.      Personally  I  must  confess  to  a  sneaking  regard 
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for  a  duplex  oil  table  lamp,  well  shaded,  for  reading 
or  even  writing ;  but  one  must  admit  it  has  many- 
disadvantages,  such  as  the  heat  it  gives  out  and  the 
discoloration  of"  the  decorations  of  the  room  which  it 
causes.  There  is  no  doubt  that  the  newer  electric  bulbs 
give  an  excellent  steady  light,  and  if  they  are  used  intelli- 
gently with  correct  shades,  of  which  the  best  type  is  the 
holophane,  which  absorbs  less  light  than  any  other,  they 
can  be  made  to  give  great  satisfaction.  If  general  room 
illumination  is  required  then  the  indirect  methods  of 
lighting  are  most  satisfactory,  especially  if  the  colour- 
scheme  of  decoration  be  suited  to  the  colour  of  the 
reflected  light  required.  At  the  same  time  such  a  sub- 
tractive  method  of  using  light  is  wasteful  from  an  economic 
point  of  view,  but  probably  it  is  what  will  eventually  be 
carried  out  in  the  future. 

In  conclusion,  the  general  opinion  that  the  yellow  lights 
are  the  best  for  home  use  seems  borne  out  by  these  photos. 
The  causes  of  ocular  illuminant  irritation  cannot  be  stated 
with  certainty,  but  ultra-spectral  rays,  intrinsic  brilliancy 
and  chromatic  aberration  ]irobably  all  play  their  part. 
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4.   The  incidence  of  squint  at  various  ages. 
By  T.  Stewart  Barkie,  M.B.,  Ch.B.,  F.R.F.P.S.G. 

Introduction. 

The  subject  of  this  contribution  is  given  in  the  billet  as 
The  Spontaneous  Cure  of  Strabismus,"  but  as  a  sub-title 

VOL.  XLII.  18 


274  INCIDENCE    OF   SQUINT   AT   VARIOUS   AGES. 

more  explicit  in  the  meaning  I  now  prefer  "  The  Incidence- 
of  Squint  at  Various  Ages." 

The  subject  of  strabismus  is  one  of  perennial  interest^ 
and  has  been  studied  from  many  aspects.  The  present  is 
the  statistical  aspect.  It  has  been  said  that  statistics  can 
be  made  to  show  anything,  but  on  this  occasion  I  have  no 
ulterior  motive. 

I  must  define  what  I  mean  by  spontaneous  cure  of 
strabismus.  It  is  simply  that  the  convergence  disappears,, 
and  is  replaced  by  parallelism  of  the  optical  axes  of  the 
eyes  with  or  without  the  use  of  glasses.  In  many  instances 
which  have  come  under  my  notice  parallelism  has  been 
established  under  conditions  which  exclude  the  usefulness 
of  optical  aids  as  in  corneal  opacities  of  the  deviating  eye; 
the  cure  has  therefore  resulted  fi'om  other  causes,  and 
though  anatomical  reasons  have  been  adduced,  I  am 
convinced  that  in  many  instances  the  cure  is  attributable 
to  the  passing  away  of  what  for  want  of  a  better  name  I 
call  quasi-hysterical  contraction. 

Again,  the  definition  of  spontaneous  cure  of  strabismus 
convergens  which  is  herein  given  makes  no  reference  to 
the  state  of  vision  of  the  two  eyes  nor  to  the  vexed 
question  of  binocular  vision. 

One  of  the  first  questions  which  a  parent  or  guardian 
asks  when  it  is  suggested  that  an  operation  for  squint 
should  be  performed  upon  his  child  is — "  Will  the  child  not 
grow  out  of  the  squint  ?  "  The  answer  to  this  question 
is  always  guarded,  because  "  as  a  matter  of  fact  in  many 
instances  the  squint  gradually  passes  off  as  age  goes  on  " 
(Sym.).  This  is  true  even  when  glasses  are  not  worn  for 
the  correction  of  any  refractive  error  present — in  fact  an 
amblyopic  eye  which  deviates  inwards  in  childhood  may  be 
found  to  be  quite  straight  in  adolescence  though  it  still 
remains  amblyopic.  One  may  quite  properly  deduce  from 
the  statements  of  fact  that  there  is  a  natural  tendency  for 
the  angle  of  a  convei'gent  squint  to  become  steadily  less 
with  advancing  years;  further,  that  the  angle  may  disappear 
altogether,  leaving  the  optical  axes  parallel  ;  and  lastly,  by 


INCIDENCE    OF   SQUINT   AT   VARIOUS   AGES.  275 

a  continuation  of  this  reduction  beyond  parallelism,  the 
eyes  may  become  divergent.  This  change  from  a  con- 
vergent squint  in  childhood  to  a  divergent  squint  at  the 
age  of  21  has  been  noted  by  the  writer  in  two  instances, 
while  the  divergence  of  the  optical  axes  which  sometimes 
occurs  in  adult  life  following  a  tenotomy  of  the  internal 
rectus  muscle  in  early  youth  is  to  be  explained  by  the  same 
principle,  and  not  to  be  rashly  ascribed  to  faulty  technique 
on  the  part  of  the  ophthalmic  surgeon  concerned. 

The  evidence  of  the  spontaneous  decrease  in  the  degree 
of  strabismus  is  to  be  found  in  the  case-books  of  every 
ophthalmic  surgeon,  but  for  statistical  purposes  it  is 
valueless,  and  is  vitiated  by  the  fact  that  operative 
measures  have  been  invoked  in  a  number  of  instances. 
The  best  evidence  is  to  be  found  in  the  reports  of  the 
examination  of  school-children  at  various  ages,  which 
within  the  last  ten  years  have  become  of  great  importance. 
Unfortunately  the  condition  of  the  eyes  is  not  always 
reported  by  medical  officers,  but  through  the  courtesy  of 
Dr.  C.  C.  Finlator,  Medical  Officer  for  the  Clackmannan 
Education  Authority,  I  have  had  access  to  his  annual 
reports  for  the  period  1911  to  1920,  in  which  reports  the 
condition  of  the  eyes  has  been  consistently  given,  and  all 
cases  of  obvious  squint  have  been  noted.  "  Each  scholar 
is  examined  as  a  matter  of  routine  four  times  during  his 
or  her  school  life — that  is  to  say,  when  first  going  to  school, 
when  seven  years  of  age,  when  ten  years  of  age,  and 
lastly,  when  thirteen  years  of  age,  and  therefore  about  to 
leave  school.  Each  school  is  visited  for  routine  inspections 
three  times  a  year,  and  the  medical  officer  is  able  to  keep 
in  closer  touch  with  teachers  and  pupils  than  in  the 
common  method  of  doing  all  the  routine  work  at  one  visit 
yearly"  (report  1911 — later). 

When  considering  these  reports  a  number  of  facts  are 
to  be  borne  in  mind:  (1)  The  age  of  each  child  is  correct 
to  within  a  period  of  four  months;  (2)  strabismus  is  given 
in  each  report,  but  it  is  not  stated  whether  it  is  of  the 
convergent  or   divergent   type,  concomitant  or  paralytic. 
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This  omission  is  of  little  importance  for  the  present  pur- 
pose and  tends  to  reduce  the  number  of  cures  ;  (3)  the 
fact  of  the  child  wearing  or  not  wearing  glasses  is  not 
stated ;  (4)  strabismus  following  the  onset  of  phlyctenular 
keratitis  or  other  conditions  giving  coi'neal  opacities  is 
not  differentiated;  (5)  this  area  is  a  country  area,  and 
operative  measures  are  not  in  favour  with  the  people. 

In  the  table  which  follows  the  numbers  of  boys  and  girls 
are  approximately  equal  and  have  been  added  together. 


Table  extracted  frovi  the  Annual  Reports  1911—20,  giving 
the  Incidence  of  8trahismns  at  Varying  Ages  in  School- 
children. 


1 

1            Age 

5. 

Age 

7. 

Age  10. 

Age 

3. 

Year. 

1 

'  Children 
examined. 

Cases  of 
strabis- 
mus. 

Children 
examined. 

Cases  of 
strabis- 
mus. 

Children 
examined. 

Cases  of 
strabis- 
mus. 

Children 
examined. 

Cases  of 
strabis- 
mus. 

1911 

632 

16 

549 

7 

3.50 

4 

582 

10 

1912 

616 

8 

538 

10 

578 

5 

463 

4 

1913 

647 

18 

573 

13 

611 

12 

597 

9 

1914 

644 

6 

588 

11 

568 

9 

564 

3 

1915 

,      556 

15 

548 

11 

540 

9 

531 

8 

1916 

1      715 

18 

626 

15 

623 

12 

624 

8 

1917 

1      573 

14 

580 

17 

613 

17 

510 

12 

1918 

629 

16 

557 

16 

557 

14 

487 

6 

1919 

559 

5 

536 

9 

541 

7 

491 

9 

1920 

681 

10 

587 

15 

562 

10 

564 

5 

6252 

126 

5682 

124 

5543 

99 

5413 

74 

Percentage  "^ 

of  strabis-  V  201 

mus  cases  ) 


2-18 


1-79 


1-37 


These  results  can  be  expressed  in  terms  which  one  can 
appreciate  more  readily  by  taking  groups  of  10,000  children 
at  each  age  when  the  following  is  obtained  : 


5  years 

7  „ 
10  „ 
13      „ 


201  cases  of  strabismus, 

218 

179 

137 
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or   by  constructing   a   graph   in  which   the  ordinates  are 
ages  and  abscissas  are  numbers  per  10,000  : 


Fig.  10. 


/2  /3  /*  /J 


Gra.ph  showing  incidence  of  strabismus  at  ages  from  5  to  13  years. 


From  these  tables  a  number  of  deductions  can  be 
made  viz.  : 

(1)  That  there  is  a  small  increase  (9  per  cent.)  in  the 
number  of  cases  of  strabismus  between  the  years  of  5 
and  7. 

(2)  That  there  is  a  uniform  decrease  in  the  cases  of 
strabismus  from  7  to  13  years. 

(3)  That  from  the  shape  of  the  graph  the  decrease  is 
likely  to  continue  for  some  years  after  13. 

(4)  That  32  per  cent,  of  the  cases  of  strabismus  at  5 
years  are  found  to  show  no  obvious  strabismus  at  13,  and 
that  37  per  cent,  of  those  at  7  years  are  also  found  to  have 
no  obvious  strabismus  at  13  years. 
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5.  Persistent  central  scotomata  following  exposure  of  the 
eyes  to  direct  sunlight  during  the  solar  eclipse  on 
April  8th,  192] . 

By  A.  L.  Whitehead  (Leeds). 

Four  cases  showing  tliis  lesion  came  under  the  observa- 
tion of  the  writer. 

(1)  Miss  E.  D — ,  aet.  31  years,  was  first  seen  on  April 
16th,  1921. 

No  previous  history  of  ocular  trouble.  On  April  8th 
she  watched  the  eclipse  during  the  whole  of  its  duration 
at  intervals  of  a  few  minutes.  Ever  since  there  has  been  a 
sensation  of  a  blind  area  in  the  centre  of  the  field  of 
vision,  more  marked  in  the  right  eye,  with  which  the 
eclipse  had  been  chiefly  watched. 

Vision  in  the  right  eye  gave  the  first  and  last  letters  in 
the  -j^g-  line,  and  in  the  left  the  similar  letters  in  the  ^ 
line.  Manifest  hypermetropia  +0'75D.  in  each  eye;  no 
improvement  with  a  correcting  lens.  There  was  a  central 
positive  scotoma  in  each  eye  up  to  about  5  .  No  fundus 
defect  could  be  seen  on  this  occasion. 

She  was  seen  again  on  January  25th,  1922.  Vision  in 
the  right  eye  unaltered,  in  the  left  had  improved  to  ^ 
fully,  but  the  central  letters  were  not  well  defined.  On 
this  occasion  a  small  yellowish  atrophic  spot  could  be  seen 
on  the  outer  side  of  each  macula,  that  in  the  right  eye 
being  very  definite. 

(2)  Mr.  F.  H — ,  get.  29  years,  was  first  seen  on  April 
11th,  1921.  He  had  used  reading  glasses  for  fifteen  years, 
+  1-0  D.  sph.C  +0-25  cyl.  ax.  90°.  He  watched  the  eclipse 
at  intervals  and  has  had  a  partial  central  scotoma  ever 
since.  V.R.  -^g  end  letters  only  ;  V.L.  -^  end  letters 
only.  No  correcting  glass  improved.  No  fundus  changes 
could  be  seen.  On  June  1st,  1921  ;  vision  had  improved 
to  R.  §,  L.  ^,  and  he  was  no  longer  conscious  of  any  blind 
area. 

(3)  Mrs.  R — ,  ffit.  45  years,  was  first  seen  on  June  13th, 
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1921.  She  liad  not  experienced  any  trouble  with  her  eyes 
prior  to  the  eclipse,  which  she  liad  watched  at  intervals, 
using  the  left  eye  almost  entirely. 

V,R.  ^ ;  V.L.  -^j,  with  a  small  centi^al  scotoma 
involving  single  letters  in  this  line.  The  right  fundus 
appeared  normal,  in  the  left  there  was  a  small  atrophic 
spot  on  the  outer  side  of  the  macula. 

In  August,  1921,  and  again  in  April,  1922,  the  scotoma, 
vision  and  fundus  were  unaltered. 

(4)  Mrs.  S — ,  set.  37  years,  was  first  seen  on  May  11th, 
1921.  No  ocular  defect  prior  to  the  date  of  the  eclipse  ; 
she  had  watched  the  sun  at  intervals  and  has  had  a 
bilateral  central  scotoma  ever  since,  the  left  eye  being 
more  aifected. 

V.E.  2-4  ;  V.L.  -^-j  ;  refraction  normal.  There  was 
some  physiological  accumulation  of  pigment  round  the 
left  disc,  and  at  each  macula  a  small  yellowish  atrophic 
spot.  In  September,  1921,  vision  and  fundus  were 
unaltered. 

In  none  of  these  cases  was  any  smoked  glass  or  other 
protection  used,  and  the  observations  were  mostly  made 
Avith  one  eye,  the  other  being  wholly  or  partially  closed  ; 
in  the  case  of  Miss  E.  D —  the  whole  process  of  the 
eclipse  was  watched  at  intervals  of  a  few  minutes,  while 
Mr.  F.  H —  made  only  five  or  six  brief  observations. 

There  was  no  pain,  no  photophobia  or  discomfort  of 
any  kind  beyond  the  central  dazzling  scotoma. 

The  literature  on  these  cases  is  scanty  and  affords  very 
little  help  regarding  prognosis. 

Definite  changes  at  the  macula  have  been  recorded  in 
some  cases,  chiefly  pigment  proliferation  with  permanent 
defect  in  vision.  The  fundus  lesion  described  in  this 
series  of  cases  does  not  seem  to  have  been  previously 
reported.  Small  atrophic  spots  of  this  character  are  seen 
in  other  cases,  but  are  rarely  present  at  the  macula,  and 
therefore  any  resulting  defect  in  vision  is  unnoticed. 
Their  presence  always  in  identical  positions — that  is,  just 
•to  the  outer  side  of  the  macula  in  each  case   of  persistent 


280         TRACHOMA  OF  THE  LACRYMAL  SAC. 

scotoma — seems  to  be  more  than  a  coincidence  and  therefore 
justifies  publication. 


6.   Trachoma  of  the  lacrymal  sac. 
By  A.  F.  MacCallan,  C.B.E.,  and  M.  Sobhy   (Egypt). 

The  short  note  which  follows  on  the  subject  of  trachoma 
of  the  lacrymal  sac  should  be  treated  as  a  preliminary 
communication  onl}'.  Unfortunately  the  time  at  my  dis- 
posal for  study  is  limited  by  the  demands  made  upon  me 
by  the  administrative  business  of  twenty  ophthalmic 
hospitals,  by  biennial  post-graduate  courses  of  ophthal- 
mology, and  by  the  clinical  work  of  two  hospitals  in  the 
outskirts  of  Cairo,  at  each  of  which  there  are  between 
300  and  400  patients  a  day.  However,  having  been 
engaged  in  the  organisation  of  these  hospitals  now  for 
nearly  twenty  years  and  my  pupils  being  apt  at  details 
of  administration,  I  hope  that  I  shall  soon  be  able  to  hand 
over  the  active  direction  of  the  hospitals  to  one  of  them, 
and  devote  myself  to  clinical  research,  the  practice  of 
ophthalmic  surgery  and  the  teaching  of  ophthalmology. 

My  attention  has  been  intermittently  drawn  to  chronic 
dacryocystitis  in  Egypt  on  account  of  its  frequency. 
Thus  it  was  found  in  : 

Cases  of  Total 

Year.  dacryo-  cases 

cj'stitis.  seen. 

113,000 
94,000 
76,000 
82,000 

It  is  probable  that  there  were  a  good  many  more  cases 
in  which  the  dacryoc3'stitis,  although  noted  on  the  clinical 
I'ecord,  was  not  the  main  reason  for  the  patient  seeking 
treatment  at  the  hospital,  and  so,  not  appearing  as  the 
diagnosis  of  the  case,  was  not  noted  in  the  statistics. 


1921 

719 

1920 

780 

1919 

592 

1918 

635 
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Extremely  poor  results  have  attended  treatment  by 
syringing  the  sacs,  while  removal  of  the  sacs  has  usually 
been  a  satisfactory  proceeding  provided  that  the  patient 
has  not  got  serious  disease  of  the  nasal  mucous  membrane. 
Those  operations  which  depend  on  the  reopening  of  a 
communicating  channel  with  the  nose,  belonging  in  my 
opinion  to  the  domain  of  the  rhinologist,  I  have  no 
experience  of.  It  is  my  belief  that  with,  at  any  rate,  a 
largfe  number  of  sacs,  the  mucous  membrane  of  which  is 
trachomatous,  the  only  treatment  of  any  practical  value  is 
removal  of  the  sac.  With  a  trachomatous  sac  an  opening 
into  the  nose  is  very  liable  to  become  blocked  either  by 
hypertrophy  or  cicatrisation  of  the  mucous  membrane. 

Trachoma  of  the  lacrymal  sac  is  a  well-known  compli- 
cation of  trachoma ;  more  than  this,  trachomatous  dacryo- 
cystitis as  a  primary  disease  has  been  described  by 
Hoffmann.  I  can  put  no  credence  in  trachomatous 
dacryocystitis  as  a  primary  condition,  knowing  as  I  do 
the  occasional  difficulty  of  being  certain  as  to  whether 
trachoma  of  the  conjunctiva  is  or  is  not  present,  when 
there  are  no  obvious  follicles,  no  cicatrisation,  none  of  the 
peripheral  pits  described  by  Herbert,  and  only  the  faintest 
vestiges  of  corneal  pannus,  as  determined  after  examina- 
tion of  the  cornea  with  a  good  loupe,  my  suggestion 
being  that  in  these  cases  of  reported  primary  dacryo- 
cystitis there  is  undetected  trachoma.  I  may  mention 
that  it  has  taken  me  a  long  experience  in  a  trachomatous 
country  to  make  me  aware  that  in  a  few  cases  a  complete 
certainty  of  previous  trachoma  of  the  conjunctiva  is  almost 
impossible. 

In  cases  of  trachomatous  dacryocystitis  where  the 
conjunctiva  has  become  partially  cicatrised  or  cured 
(MacCallan's  stage  III),  there  is  a  danger  of  reinfection 
of  the  conjunctiva  from  active  disease  in  the  lacrymal  sac. 

The  possibility  of  the  trachomatous  infection  making 
its  way  into  the  sac  via  the  nasal  mucous  membrane  has 
been  considered,  but  there  are  no  grounds  for  the 
supposition. 
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Dr.  Sobhy  has  prepared  microscopical  specimens  from 
the  lacrymal  sacs  of  eighteen  patients  whose  sacs  were 
excised  on  account  of  dacryocystitis.  I  have  here  four  of 
these  in  which  trachomatous  follicles  are  seen,  and  a  fifth 
case  in  which  the  sac  is  the  seat  of  hyaloid  degeneration 
(Path.  Reg.  Nos.  372  [1921],  85,  87,  184  [1922]). 

The  follicles  are  seen  to  be  made  up  of  two  zones,  one 
a  clear  central  zone  and  the  other  a  peripheral  darker 
zone.  In  the  central  zone  large  mononuclear  leucocytes 
predominate  with  more  epithelioid  cells.  In  the  peripheral 
zone  small  lymphocytes  are  predominating. 

Trachoma  of  the  lacrymal  sac  is  referred  to  by  Elliot  (1) 
in  his  text-book  and  by  Axenfeld  in  his  book  on  the 
Bacteriology  of  the  Eye. 

Meyerhof  was  kind  enough  to  give  me  an  abstract  from 
the  important  article  by  Cirincione  (2).  I  have  studied 
the  diffuse  but  important  communication  by  Kuhnt  (3)  on 
the  condition  of  the  lacrymal  apparatus.  Other  references 
have  been  given  to  me  by  Meyerhof  and  appear  in 
Axenfeld's  book  (4). 

I  hope  at  the  next  meeting  of  this  Society  that  I  shall 
be  able  to  give  the  results  of  the  examination  of  100  sacs. 
The  difficulty  I  foresee  is  to  obtain  a  few  sacs  from  non- 
trachomatous  subjects,  and  for  this  I  must  ask  my 
colleagues  in  England  to  help  me  by  sending  to  me  in 
any  well-known  fixative  the  results  of  some  of  their 
operations. 

Rp:ferknces. 

(1)  Elliot,  —  Trojyical  Ophthalmology,  1920. 

(2)  CiKiNCiONK. — "  Tracoma  dei  canalicoli  hacrimali/' 
Annnli  di  Oftalmologia,  1890,  xix,  p.  362. 

(3)  Kuhnt. — "Die  Therapie  du  Conjunctivitis  granu- 
losa," Klinisches  JahrhitrJi,  1897,  vi,  p.  439. 

(4)  Axenfeld. — Bacteriology  of  tit r  PJt/r,  Macn;i])'s  trans- 
lation, pp.  277,  284. 
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7.    Dry  aterilisation  of  instruments. 
By  C.  F.  Bentzen. 

The  reason  why  I  have  asked  for  the  honour  of 
speaking  here  to-day  is  that  I  read  an  article  by  Dr. 
W.  H.  Simpson  in  The  British  Journal  of  OpJifhalviology, 
November,  1921,  about  "safety  in  ophthahnic  operations." 
Dr.  Simpson  tells  us  there  that  the  ordinary  way  of  sterilis- 
ing ophthalmic  instruments  in  England  is  by  boiling  them 
for  five  to  ten  ininutes  in  distilled  water  to  which  a 
little  sodium  carbonate  is  added. 

This  method  is  safe,  of  course,  and  when  I  am  in  a 
liurry  and  have  not  arranged  matters  beforehand,  I  use  it 
myself,  with  a  slight  modification,  indicated  by  my  Danish 
colleague.  Dr.  Claudius,  who  makes  the  boiling  less 
damaging  to  the  instruments  by  adding  1  per  cent,  of 
sugar  to  the  sodium  carbonate. 

But   for    the    last   fifteen    years    I    have    sterilised   my 
instruments   by  dry   heat,  heating  them  to  150    C.  (302 
F.)    for  thirty  minutes  in  a  gas-stove.       This    method   is 
just  as  safe  as  boiling. 

I  have  tested  its  reliability  on  several  occasions.  The  last 
experiment  was  made  with  eight  cultures  of  staphylococcus 
and  ten  cultures  of  soil  spore.  The  result  was  that  all  the 
staphylococcus  cultures  and  seven  out  of  the  ten  soil  spore 
cultures  were  sterilised.  Considering  that  boiling  does 
not  kill  soil  spores  the  result  must  be  regarded  as  a  good 
one.  The  great  superiority  of  dry  sterilisation  over  boil- 
ing is  that  it  does  not  spoil  the  edge  of  the  cutting  instru- 
ments. If  you  boil  your  cataract  knives  you  must  have 
them  sharpened  after  having  used  them  once  or  twice, 
and  not  even  the  first  time  you  use  them  can  you  be  sure 
that  the  edgre  is  ffood. 

By  using  dry  heat  you  can  operate  with  the  same  knife 
many  times  without  having  it  sharpened.  A  few  months 
ago  I  used  an  old  cataract  knife  eleven  times  before  I 
thought  it  safest  to  have  it  sharpened  again. 
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By  not  having  your  instruments  sharpened  so  often 
they  will  last  longer  and  j^ou  will  save  money  in  two  ways. 

After  dry  sterilisation  the  instruments  are  dry  and 
clean,  free  from  any  deposits  that  may  stick  to  them  if 
they  have  been  boiled.  If  the  instruments  are  properly 
covered  and  kept  in  a  dry  place  they  will  keep  sterile  for 
any  time  and  are  always  ready  for  use.  In  that  way 
dry  sterilisation  will  save  time  for  the  operator. 

Before  the  sterilisation  I  have  my  instruments  arranged 
in  a  metal  case  with  overlapping  cover.  The  case  is 
wrapped  up  in  two  pieces  of  paper,  according  to  Prof. 
Bloch's  method.  When  the  instruments  are  wanted  any 
person  can  remove  the  outer  piece  of  paper  and  hand  the 
sterile  contents  to  the  surgeon.  The  lid  of  the  case  can 
be  used  as  a  second  tray.  The  two  racks  on  which  the 
instruments  rest  are  not  parallel,  to  allow  for  the  different 
length  of  the  instruments.  For  single  instruments,  knives, 
needles,  etc.,  Dr.  Lundsgaard  has  constructed  a  wire 
frame,  which  is  kept  in  an  ordinary  culture-glass. 

The  stove  I  have  used  these  fifteen  years  is  an  asbestos- 
covered  gas  stove,  with  double  walls  and  divided  into  three 
rooms  b}'  two  asbestos-covered  shelves.  The  inner 
measurement  is  about  one  cubic  foot ;  the  price  is  about 
£8.  A  double  cock  is  inserted  in  the  india-rubber  gas- 
tube  for  finer  regulation  of  the  flame.  The  temperature 
inside  the  stove  is  not  the  same  everywhere.  It  can 
be  up  to  50°  C.  (122°  F.)  warmer  at  the  bottom,  where 
the  burner  is,  than  under  the  ceiling.  Therefore  it  is 
only  possible  to  use  the  top  room  for  the  instruments, 
which  must  be  placed  at  the  same  level  as  the  control 
thermometer. 

It  takes  about  forty-five  minutes  before  the  temperature 
in  the  stove  rises  to  150°  C.  (302°  F.).  The  stove  must 
be  watched  during  sterilisation  to  prevent  the  temperature 
sinking,  whereby  sterilisation  is  insufticient,  or  rising  too 
high,  the  instruments  getting  spoiled.  At  180  C.  (356 
F.)  they  turn  yellow,  but  can  still  be  used,  but  at  200  C. 
(392°    F.)    they    turn    blue    and    are    completely    spoiled. 
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Seli-regulating-  electric  stoves  give  less  labour  to  the 
pertionnel,  but  they  cost  double  the  price,  and  the  one 
sample  I  have  tried  was  not  able  to  produce  a  temperature 
of  150°  C.  (302°  F.). 

If  any  of  the  surgeons  present  will  give  dr}-  sterilisa- 
tion a  trial  I  shall  be  very  glad,  and  I  am  sure  that  you 
will  be  just  as  pleased  with  it  as  I  have  been. 


8.   Notes  on   light-sense. 
By  A.  S.  Peecival. 


I  WISH  to  make  a  correction  in  the  paper  on  "  Light - 
Sense  "  that  1  read  here  two  years  ago.  Further  experi- 
ence has  confirmed  my  view  of  the  importance  of  the 
subject,  and  has  shown  me  that  in  one  point  I  made  a 
grievous  blunder.  I  said  that  L.M.  is  most  affected  in 
diseases  of  the  retina  and  choroid  and  in  glaucoma  ;  while 
L.D.  suffers  chiefly  in  diseases  of  the  optic  nerve.  I  now 
find  that  in  superficial  retinitis  (the  nerve-fibre  layer) 
L.D.  suffers  very  seriously.  I  have  long  noticed  that 
toxic  amblyopia  was  characterised  by  a  striking  failure  in 
L.D.,  and  as  I  suppose  that  most  of  us  consider  the  site 
of  the  lesion  to  be  the  ganglionic  layer  of  the  retina,  this 
observation  is  quite  in  line  with  my  present  finding  that 
L.D.  suffers  when  the  retinal  nerve-fibre  layer  is  at  fault. 
I  owe  to  Dr.  Traquair  this  neat  way  of  expressing  the 
distinction  :  that  in  L.M.  failures  the  receiving  apparatus 
(the  visual  purple  and  therefore  the  choroid  and  bacillary 
layer)  while  in  L.D.  failures  the  conducting  apparatus  is 
at  fault. 

It  will  be  found  that  if  dark  glasses  are  worn,  after  a 
few  minutes  the  L.M.  and  L.D.  tests  will  give  exactly  the 
same  results  as  they  do  with  the  unshielded  eye.  Hence 
the  observations  made  on  eyes  with  turbid  media  or 
cataract  with  these  light-sense  discs  can  be  relied  on 
when  no  details  can  be  seen  with  the  ophthalmoscope. 
Last  year  a  patient  came  to  me  with  advanced  cataract  in 
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her  left  eye,  a  less  mature  cataract  in  her  right  eye. 
Her  left  eye  gave  L.D.  as  50,  but  her  L.M.  was  less  than 
12"5.  I  concluded  that  there  must  be  a  macular  hemor- 
rhage, and  refused  to  operate  on  that  eye,  and  warned  her 
that  such  an  operation  would  not  be  successful.  However, 
she  subsequently  was  persuaded  to  have  the  operation 
done,  with  the  usual  disappointing  result. 

Some  have  complained  of  the  difficulty  in  getting  the 
patient  to  understand  what  they  are  required  to  see  when 
rotating  the  discs.  Let  us  consider  the  L.M.  disc  with 
the  smaller  sectors  as  an  example.  I  now  alwaj's  ask  : 
"  How  many  perfectly  black  rings  do  you  see  "  ? 

If  the  patient  says  "  Two,''  it  is  clear  that  he  must  see 
three  grey  rings  distinguished  from  the  two  black  rings, 
and  his  L.M.  is  200.  If  he  sees  only  one  black  ring,  his 
L.M.  is  100.  If  it  does  not  appear  quite  uniform  in  tint, 
his  L.M.  is  50.     If  uniform  in  tint,  his  L.M.  is  less  than  50. 

Similarly  with  the  L.D.discs,ask — "How  many  perfectly 
white  rings  do  you  see,"  and  draw  your  conclusions  as 
before. 

Copies  of  the  following  Notes  on  Light-Sense  were 
handed  round,  and  Mr.  Percival  mentioned  that  the  discs 
could  be  obtained  from  Messrs.  Robson  &  Co.,  46,  Dean 
Street,  Newcastle-upon-Tyne. 

Notes   on   Light-Sense. 

Light  sense  near  the  threshold  is  an  independent 
function  of  vision  almost  certainly  due  to  the  visual  purple 
and  the  retinal  rods,  but  not  the  cones  ;  it  is  far  more 
primitive  than  form  sense.  Children  with  CCS.  and 
amblyopia  of  the  squinting  eye  have  usually  a  much 
better  light  sense  in  their  amblyopic  eye :  this  extra- 
ordinarily good  light  sense  may  be  lost  in  later  life. 

It  will  be  found  that  in  diseases  of  the  choroid,  or  of  the 
deeper  layers  of  the  retina,  the  sense  for  light  minimum 
(L.M.)  is  most  at  fault ;  whereas  in  diseases  of  the 
conducting  apparatus  {e.g.  the  optic  nerve   and   even  the 
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retinal  nerve  fibrils)  the  sense  for  light  diftei-ence  (L.D.) 
suffers  most  (this  may  easily  be  remembered  by  associating 
L.D.  with  o.  d.). 

Thus  L.D.  fails  in  optic  neuritis,  retrobulbar  neuritis,  n 
toxic  amblyopia,  and  in  superficial  retinitis. 

The  L.M.  fails  in  deep  retinitis,  choroiditis,  macular 
hajmorrhage,  etc.,  and  also  in  night-blindness  even  when 
no  change  in  the  fundus  is  seen,  as  in  coal-miners,  which 
I  attribute  to  over-activity  of  the  visual  purple,  and  hence 
an  increase  of  the  endogenous  stimulus.  [Trans.  O'phth. 
Soc,  vol.  xl,  p.  321.) 

Hazy  media  and  early  cataract  do  not  interfere  with 
the  reliability  of  these  statements,  as  may  be  confirmed 
by  trial  on  viewing  the  discs  through  dark-tinted  glasses. 

I  believe  that  the  earliest  sign  of  glaucoma  is  a  failure 
of  the  L.M.  sense  due  to  injurious  pressure  on  the  sensitive 
bacillary  layer,  and  that  this  is  far  more  reliable  than  any 
single  tonoiuetric  test.  Later,  as  the  nerve  fibrils  become 
affected  and  when  the  optic  disc  becomes  cupped  there 
will  be  a  failure  of  the  L.D.  sense. 

On  this,  and  indeed  on  all  my  observations,  it  is  most 
important  to  have  the  confirmation  or  the  refutation  of 
others. 

The  tests  with  the  rotating  discs  can  be  carried  out  in 
ordinary  daylight. 

L.M.  discs. — Two  black  discs  on  each  of  which  are 
three  Avhite  sectors  of  different  sizes;  when  one  of  these  is 
rotated  three  lighter  rings  are  seen,  of  which  the  inner  is 
the  lightest.  On  the  disc  with  the  larger  sectors,  the 
inner  ring  denotes  a  L.M.  of  j^--^,  the  intermediate  ring 
15*5,  ^^®  outer  -^^j,  which  it  is  more  convenient  to  denote 
by  12"5,  25,  and  50,  as  ability  to  see  the  outer  ring  denotes 
a  better  light  minimum  sense  than  that  which  can  only 
see  the  inner  ring.  Similarly  the  disc  with  the  smaller 
sectors  denotes  L.M.  of  values  50,  100  and  200. 

L.D.  discs. — These  are  white  discs  with  black  sectors 
of  different  sizes,  and  when  rotated  indicate  the  L.D. 
sense  for  values  12-5,  25,  50  and  50,  100,  200. 
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It  will  be  found  that  few  can  distinguish  the  faint  grey 
ring  that  corresponds  to  L.D.  =  200,  so  I  assume  that  the 
standard  for  L.D.  is  100,  while  that  for  L.M.  is  200. 

It  will  be  noticed  that  a  light  sense  of  either  kind,  of 
value  50,  is  given  twice  ;  this  is  often  useful  in  forming 
an  opinion  of  the  value  of  the  statements  of  the  patient. 


■9.   A  neglected  factor  in  the  retiology  of  miners'  nystagmus. 
By  A.  S.  Pekcival. 

Those  who  have  had  practical  experience  of  this  disease 
Avill  be  as  dissatisfied  as  I  am  v/ith  the  general  tenor  of 
the  first  report  of  the  Miners'  Nystagmus  Committee. 
The  evidence  given  for  their  decisions  is  extraordinarily 
inconclusive. 

It  is  the  fashion  for  the  moment  to  attribute  the  disease 
icholly  to  the  deficiency  of  light.  How,  then,  do  they 
4iCC0unt  for  Snell's  case  of  the  disease  in  a  ceiling  paperer  ? 
I  have  had  one  or  two  cases  where  there  was  no  defi- 
ciency of  light.      Such  cases  are  not  mentioned. 

On  p.  29  we  are  told  that  "  there  does  not  appear  to  be 
any  definite  connection  between  the  thickness  of  the  seams 
.and  the  incidence  rate.  In  support  of  this  statement, 
which  is  in  direct  opposition  to  Snell's  painstaking  work 
on  the  subject,  they  give  their  Table  VII,  "  showing 
thickness  of  seam  in  which  1613  coal-face  men  worked." 
However,  on  looking  at  the  table  we  find  that  the  number 
of  cases  of  nystagmus  is  1613,  and  that  only  one  case  of 
nystagmus  occurred  where  the  thickness  of  the  seam  was 
less  than  2  feet,  while  650  cases  were  found  where  the 
thickness  of  seam  was  6  feet  and  over. 

Such  a  table  is  absolutely  useless,  unless  the  number 
of  men  employed  at  each  thickness  of  seam  is  given. 
Obviously  more  men  are  employed  in  the  thick  seams  than 
in  those  less  than  2  feet.  There  might  be  only  two  men 
employed  in  the  seam  less  than  2  feet,  and  40,000  in  the 
Boams  6  feet  and  over. 
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On  p.  40  there  is  a  vei-y  cui-ious  example  of  their 
reasoning  : 

"  If  lights  ainounting  to  100  candlf-power  are  placed  in  a  room  having 
walls,  floor  and  ceiling  of  reflecting  power  80  per  cent.,  one-fifth  of  the 
light  will  be  absorbed  and  four-fifths  reflected." 

Certainly.  "  ' 

"  This  reflected  light  is  for  all  intents  and  purposes  a  new  light  of 
80  candle-power.  The  total  eflective  light  in  the  room  is  therefore  the 
same  as  if  the  walls  and  ceiling  had  been  black,  and  400  lamps,  of 
1  candle-power  each,  liad, been  spread  evenly  over  the  walls,  in  addition 
to  the  original  100  candle-power." 

But  it  is  to  the  amazing  ignorance  of  first  physiological 
principles  that  I  wish  to  draw  attention.  The  miner  cares 
not  in  the  least  for  the  total  effective  light  in  the  pit ;  what 
he  does  care  about  is  the  light  on  the  coal-face  he  is  hewing. 

Everj'one  knows  that  in  a  fairly  dark  room  contrast  of 
illumination  is  of  supreme  importance  ;  one  will  see  an 
object  illumined  by  a  ^-foot  candle  when  the  rest  of  the 
room  is  lighted  by  a  y^^-foot  candle  far  better  than  if  the 
whole  room  has  wn  illumination  of  ^-foot  candle. 

I  have  no  wish  to  open  a  discussion  on  the  general 
aetiology  of  miners'  nystagmus  in  the  absence  of  the 
special  committee  appointed  to  investigate  its  causation. 

It  is  a  common  observation  that  those  who  make  the 
most  dogmatic  assertions  about  a  subject  are  those  who 
know  least  about  it. 

What  can  be  clearer  than  the  wave  theory  of  light 
which  was  dogmatically  asserted  thirty  years  ago  ?  It  is 
now  known  that  the  whole  theory  must  be  recast  in  accor- 
dance with  our  present  view  of  matter — that  of  whirling 
electrons — and  to  explain  the  conflict  between  the  observa- 
tions that  have  been  made.  The  Michel  son-Mori  ey 
experiment  definitely  suggests  that  the  ether  is  dragged 
by  the  moving  earth,  and  the  phenomenon  of  stellar 
aberration  as  definitely  suggests  that  the  ether  is 
stationary.  However,  I.  am  not  going  to  talk  about 
Einstein;  but  to  illustrate  the  difficulty  of  forming  the 
new    theory    I    may    point   out   that    although    the   fourth 
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volume  of  Poynting  and  Thomson's  standard  text-book  on 
pliysics  was  published  in  1914,  Ave  are  still  eagerly  waiting 
for  the  fifth  volume  on  light. 

It  is  time  to  throw  all  our  old  views  of  nystagmus  into 
the  melting-pot,  and  to  take  an  entirely  new  view  of  the 
whole  subject,  as  has  been  found  necessary  in  physics. 

1  may  very  reasonably  be  asked  for  my  credentials  as 
to  my  experience  of  the  matter.  At  the  Newcastle  Eye 
Infirmary  I  see  about  100  new  cases  of  real  or  suspected 
miners'  nystagmus  a  year,  and  I  have  been  required  for  the 
last  year  to  report  on  140  cases  of  nystagmus  as  ophthalmic 
referee  to  the  two  Northern  Circuits  (Nos.  1  and  2). 

In  the  North  about  5  per  cent,  of  all  those  working  in 
the  pits  have  been  certified  as  suffering  from  miners* 
nystagmus,  and,  owing  to  the  Workmen's  Compensation 
Act,  it  is  we,  the  coal  buyers,  not  the  colliery  owners,  nor 
the  insurance  companies,  who  finally  pay  for  the  com- 
pensation in  the  enormously  increased  price  of  coal. 
Many  of  our  industi'ies  have  been  paralysed  by  it,  and 
our  export  trade  has  suffered  enormously. 

We  have  followed  each  other  like  sheep  in  the  same  old 
path  too  long. 

What  are  the  outstanding  facts  about  tlie  disease  ? 
Surely  that  anyone  who  has  once  had  miners'  nystagmus, 
and  after  a  rest,  followed  eventually  by  surface  work, 
shows  no  symptoms  of  it,  will  certainly  have  a  recurrence 
if  he  returns  to  hewing.  1  have  had  four  cases  sent  to 
me  from  the  county  court  registrars  on  each  of  Avhom  I 
had  reported  previously  three  or  four  times.  They  each 
acquired  nystagmus,  obtained  compensation,  lost  all  their 
symptoms,  obtained  work  at  another  pit  as  hewers,  again 
acquired  nystagmus,  again  obtained  compensation,  got 
relief  from  their  symptoms,  again  obtained  work  in  another 
pit  as  hewers,  and  again  obtained  compensation  from  lliis 
third  pit  for  nystagmus. 

I  submit  that,  say,  5  per  cent,  of  all  (.iiildieii  boi-n  have 
a  predisposition  to  the  disease,  and  if  they  have  not  this 
predisposition    they  will    never  ac(|nire   ir.      If   they  liave 
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this  predisposition  they  have  it  for  life.  Unfortunately 
no  means  have  yet  been  discovered  for  recognising*  the  pre- 
disposed before  the  onset  of  the  disease. 

We  are  all  familiar  with  cases  of  heterophoria,  as 
shown  by  Maddox  rods,  which  yet  present  no  symptoms. 
I  have  about  6  V  of  exophoria  at  reading  distance;  my 
colleague,  Mr.  Bennett,  has  about  3  V  of  hyperphoria  at 
6  metres;  we  neither  of  us  have  any  symptoms  from  this 
heterophoria.  Indeed  slight  heterophoria  is  far  more 
common  than  orthophoria,  and  we  are  asking  for  trouble 
if  we  attempt  to  coi'rect  it  in  the  absence  of  symptoms  of 
discomfort.  In  his  lecture  here  last  year  Dr.  Maddox 
talked  about  the  central  apparatus  that  directs  the  two 
eyes  to  the  same  object,  and  it  is  apparently  to  the  extra- 
ordinary efficiency  of  this  nervous  structure  that  most 
heterophorics  escape  untoward  symptoms.  But  some  are 
not  so  fortunate,  and  may  be  distressed  by  even  4  V  of 
hyperphoria.  Their  fusion  centre  is  not  so  efficient,  and 
one  may  say  that  they  are  predisposed  for  that  reason  to 
suffer  from  heterophoria.  'I'he  predisposition  to  nystagmus 
I  take  it  depends  essentially  upon  a  congenital  inadequacy 
of  a  similar  centre  which  perhaps  may  be  called  the  fixa- 
tion centre. 

If  my  contention  be  justified,  the  Workmen's  Compensa- 
tion Act  is  fundamentally  unjust.  Practically  it  means 
that  the  patient  receives  whole  or  part  compensation  for 
the  rest  of  his  life,  for  there  are  very  few  workmen  who 
are  wise  enough  to  seek  other  employment.  It  is  bad  for 
the  workman  pecuniarily,  for  whatever  his  ability  in  other 
ways  he  can  never  make  much  money,  even  with  part 
compensation,  while  doing  light  jobs  at  bank  ;  and  it  is 
demoralising  to  the  praiseworthy  principle  that  underlies 
the  British  workman's  love  of  independence  and  hatred  of 
charity. 

It  is  obvious  that  the  unfortunate  pitman  who  acquires 
miners'  nystagmus  must  be  given  compensation  for  a 
limited  period,  say,  twelve  months  or  so,  while  recovering 
from  his  symptoms,  and  to  give  him  time  to  obtain   other 
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employment,  but  that  he  should  never  be  allowed  to 
obtain  underground  work  again. 

This  is  not  introducing  a  new  principle,  for  under 
Section  8  (1)  (b),  one  reads  :  "  If  it  is  proved  that  the 
workman  has  at  the  time  of  entering  the  employment, 
wilfully  and  falsely  represented  himself  in  writing  as  not 
having  previously  suffered  from  the  disease,  compensation 
shall  not  be  payable." 

Finally,  there  is  the  great  difficulty  about  the  "  odd 
lot  "  question. 

Let  me  refer  to  the  case  of  Kear  v.  Shelton  Iron,  Steel 
&  Coal  Company,  henrd  in  the  Court  of  Appeal,  May  2nd, 
1921. 

A  miner  with  miners'  nystagmus  was  given  light  work  on  the  surface. 
He  did  this  Avork  for  about  a  year,  and  received  the  difference  between 
his  then  earnings  and  his  earnings  before  the  incapacity,  as  compensa- 
tion. He  was  then  dismissed,  Avith  many  other  men,  in  no  way  inca- 
pacitated, on  account  of  shxckness  of  trade. 

The  county  court  judge  found  that  he  was  capable  of  "  doing  quite  a 
number  of  labouring  jobs,  but  not  of  any  labouring  job  that  might  be 
open,"  and  that  this  was  the  result  of  nystagmus.  He  thereupon 
awarded  compensation  for  total  incapacity. 

The  appeal  failed — the  learned  judge  had  in  effect  found  that  the  man 
had  not  the  capacity  of  an  ordinary  labourer  by  reason  of  nystagmus, 
and  was  therefore  an  "  odd  lot." 

After  this  decision,  from  some  pits  I  had  a  large 
increase  of  slight  nystagmus  cases  which  I  signed  up  as 
able  to  do  light  work  above  ground.  The  colliery  owners 
were  overwhelmed  with  disabled  soldiers  to  whom  had 
been  given  all  the  light  work  available,  and  so  were 
unable  to  provide  any  suitable  employment  to  these  men. 
I  understand  that  many  of  them  applied  for  work  for 
which  they  were  entirely  unfitted,  and  then  as  a  result  of 
this  decision  applied  for  and  obtained  compensation  for 
total  incapacity  as  "  odd  lots." 

Now  my  contention  is  that  miners'  nystagmus  is  not 
caused  by  hewing  in  the  same  sense  as  lead  poisoning  is 
caused  by  exposui-e  in  white  lead  works  ;  work  under- 
ground only  reveals  the  disease,  and  shows  that  they  are 
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unfit  for  that  kind  of  work,  just  as  I  am  totally  unfit  for 
the  work  of  an  R.A.  Almost  every  other  kind  of  work 
is  open  to  them,  and  the  interests  of  both  woi-kmen  and 
employers  would  be  best  served  by  limiting  the  period 
during  which  the  compensation  could  be  claimed,  and 
encouraging  the  workman  to  obtain  another  kind  of 
employment.  There  should  be  no  difficulty  in  young  men 
obtaining  other  employment,  but  in  the  case  of  men  over 
40  or  50,  the  pei'iod  during  which  compensation  is  obtain- 
able should  be  increased. 


10.    Ujion  changes  in  refraction. 
By  T.  Harrison  Buti.er. 

The  object  of  this  paper  is  not  so  much  to  announce 
new  facts  or  theories,  but  to  introduce  a  discussion  upon 
a  question  which  is  of  great  impoi'tance  to  beginners  in 
ophthalmic  practice,  and  to  stimulate  i*esearch  upon  the 
subject.  Such  a  research,  owing  to  the  slowness  of  the 
changes  in  adults,  requires  from  fifteen  to  twenty  years, 
and  must  be  undertaken  by  those  who  are  commencing 
work.  If  these  start  with  a  correct  idea  of  the  variations 
which  may  be  expected,  they  will  not  overlook  the  facts 
as  they  present  themselves,  and  will  be  able  to  interpret 
them  correctly. 

In  general  the  refraction  of  an  adult  is  stable,  and 
changes,  if  at  all,  along  well-recognised  lines.  In  a 
minority  altei'ations  are  found  which  may  be  regular  and 
progressive,  or  irregular  and  oscillating. 

There  is  no  such  thing  as  astigmatism  with  the  rule  in 
the  strict  sense  of  the  word.  It  is  usual  in  the  young  to 
find  the  convex  cylinder  vertical  and  the  concave  horizontal, 
but  in  the  old  the  reverse  is  more  common.  Hence  there 
must  in  many  persons  be  a  tendency  for  one  type  of 
astigmatism  to  change  into  the  other.  Examination  of  a 
large  number  of  patients  watched  for  over  ten  years  shows 
that  this  is  the  case. 
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It   is    convenient  to   divide  the  cases  into  two  groups. 

In  the  one  we  place  children  of  school  age  ;  in  the  other 

adults.    In  other  words  we  consider  changes  in  the  growing 
and  in  the  fully-developed  eye. 

Changes  during  the  School  Age. 

This  is  the  more  difficult  investigation,  because  we  are 
not  always  certain  of  the  precise  refraction.  It  is  mostly 
determined  by  objective  tests,  and  often  the  exact  figures, 
which  can  be  obtained  only  by  subjective  methods,  are  not 
at  our  command.  There  is  an  error — and  it  may  occasionally 
be  a  large  one — introduced  by  incomplete  cycloplegia. 
Experience  at  the  Coventry  and  the  Warwick  County 
School  Clinics,  extending  over  ten  years  and  comprising 
the  examination  of  over  1000  children  a  year,  has  shown 
that  if  the  atropine  be  instilled  by  the  mothers  at  home 
for  three  days,  or  at  the  clinic  itself  for  an  hour  or  more, 
cycloplegia  may  be  incomplete.  For  exact  research  atropine 
must  be  used  for  three  days  and  instilled  by  a  competent 
person.  Making  due  allowance  for  incomplete  cycloplegia, 
it  has  been  found  that  the  refraction  of  school-children 
may  undergo  great  changes  during  the  school  period — 
from  5  to  14  years  of  age. 

Myopia. — The  changes  that  take  place  in  myopic  children 
are  well  known,  and  there  is  nothing  new  to  be  said. 
There  is  a  general  tendency  for  myopia  to  increase  at  a 
uniform  rate  of  about  1  D.  a  year,  and  some  cases  even 
during  school  life  begin  to  show  evidence  of  deterioration 
in  function.  In  the  majority  of  the  children  it  has  been 
possible  to  trace  evidence  of  heredity ;  many  of  the 
mothers  say  with  pride  that  the  grandmother  was  able  at 
70  to  do  the  smallest  needlework  without  spectacles  ! 

There  is  not  the  same  tendency  to  advance  in  cases  of 
simple  myopic  astigmatism,  and  even  in  compound  myopic 
astigmatism  the  eye  appears  to  be  more  stable  than  tlie 
pure  myopic  eye. 

Hypermetropia. — Many  children  will  be  found  to  show 
a  steady  diminution  in  liyporinetropia.,  and  even  to  become 
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myopic.  Higli-grade  liypermetropia  is  not  at  all  uncommon 
among  children,  but  we  do  not  find  it  so  frequently  in 
adults.  It  follows  that  there  must  be  a  striving  towards 
ennnetropia  during  growth.  This  change  has  been  fre- 
([uently  observed  at  the  Coventry  School  Clinic  ;  hyper- 
metropias  of  over  6  D.  have  become  reduced  to  4  D.  and 
even  less  during  a  period  of  six  years.  Probably  the 
majority  of  high  hypermetropes  have  become  moderate 
hypermetropes  when  adult  life  is  reached.  Others  do  not 
alter  much.  In  many  of  these  cases  the  reduction  appears 
to  be  a  mere  growth  change — a  benign  adjustment  of  the 
axial  length  to  the  dioptric  strength  of  the  lens  system. 
In  others  it  would  appear  to  be  of  the  same  nature  as  the 
changes  which  we  find  in  myopia.  It  is  pathological,  and 
some  eyes  may  show  myopic  fundus  changes,  such  as  a 
crescent,  although  the  refraction  is  still  hypermetropic. 
It  would  be  an  interesting  study  to  trace  the  fate  of  these 
eyes.  The  alteration  is  the  same  in  both  eyes,  but  in 
myopia  one  eye  may  get  ahead  of  its  fellow  and  catch  it 
up  later  on. 

Astigmatism. — Changes  in  the  cylindrical  element  of  the 
refraction  are  apt  to  be  irregular  in  children,  and  are 
difficult  to  reduce  to  rule. 

Alterations  in  angle  are  quite  common,  but  in  small 
children  the  inclination  of  the  cylinder  must  be  guessed 
from  the  retinoscopy,  and  thei'e  is  scope  for  considerable 
error.  Many  of  the  older  children  will  give  valuable 
information  respecting  the  correct  angle,  and  even  in  such 
cases  notable  changes  have  been  found  after  two  or  more 
years. 

Alterations  in  the  amount  of  the  astigmatism  are  very 
common — in  fact,  almost  the  rule  rather  than  the  exception. 
They  may  be  regular  and  progressive,  or  irregular. 

As  an  example  of  the  regular  type  we  have — 

Doris  S —  : 


Aged  6 


+  0-5 
—  +  1 


+  1 

+  2 
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Asfed  7       .  .    _ 


+  I'o                     I  +  2-5 
—  +  1-5     ' +  2-: 


Ag-ed  9 


+  2                           1+3 
+  1 + 


It  will  be  noted  that  although  the  horizontal  measure- 
ment remains  nearly  stationary,  the  vertical  increased  from 
0'5  to  2'0.  This  is  an  instance  of  astigmatism  with  the 
so-called  rule  becoming  astigmatism  against  the  rule — a 
change  which  is  very  common  in  the  adult  eye  after  45 
years  of  age,  but  not  so  often  seen  in  children. 

M.  C —  is  an  example  of  a  change  in  the  reverse 
direction.  The  astigmatism  with  the  rule  has  steadily 
increased  from  1*5  to  4.      Hei-e  the  glasses  ordered   were 

as  follows : 

Aged  4  . 
Aged  10  . 
A^ed  11    . 


This  is  also  an  example  of  decrease  in  hypermetropia. 
The  astigmatism  had  increased  at  the  expense  of  the 
Viypermetropia,  in  such  wise  that  the  sum  of  the  sphere 
and  cylinder  remain  nearly  the  same.  A  similar  change 
is  seen  after  a  cataract  extraction.  Tlie  high  astigmatism 
associated  with  low  hypei-metropia  found  during  the  first 
fortnight  alters  so  that  the  cylinder  diminishes  and  the 
sphere  increases  in  such  proportion  tliat  the  sum  of  the 
two  remains  the  same. 

The  building  up  of  the  iiiiiil  refi-action  as  seen  during 
the  school  age  is  an  interesting  study  and  one  worthy  of 
careful  investigation. 


+  3-5 

+  3o 

+     1-5^,: 

+  1-5 

i 

+  1  r, 

+  1 

+  3        750 

+  3 

"; 

+  0-75 
+  3T,     750 

0 
+  4 

"; 
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Changes   After   School    Agk. 

Here  we  are  on  surer  ground  ;  we  can  rely  upon  our 
private  cases,  which  ai"e  investigated  under  the  best 
conditions. 

The  changes  found  after  school  age  are  smaller  in 
amount  than  those  which  take  place  during  the  growth  of 
the  eye,  but  they  are  far  more  regular,  and,  given  adequate 
time,  are  easier  to  study  and  classify.  If  the  woi-k  be 
done  conscientiously  there  is  no  room  for  moi-e  than 
minimal  errors. 

Myopia. — Here  again  there  is  nothing  new  to  relate. 
It  has  been  seen  that  during  school  life  myopia  tends  to  a 
gradual  but  steadily  progressing  increase.  During  later 
life  it  may  take  one  of  three  courses.  It  may  steadily 
develop,  and  the  eye  may  eventually  become  useless  by 
reason  of  deo-enerative  chano-es  at  the  macula  and 
elsewhei'e. 

The  second  class  develops  up  to,  say,  4  D.  and 
then  halts.  All  seems  well,  but  after  a  certain  time,  which 
may  extend  to  several  years,  a  secondary  advance  starts. 
This  process  may  be  repeated  and  may  follow  a  debilitating 
disease  such  as  influenza.  The  ultimate  prognosis  is  far 
better  than  in  the  first  class.  Finally  we  have  cases  which 
reach  a  low  degree  of  myopia,  say  up  to  3  D.  and  then 
never  alter. 

Hypennetr(J2)ia. — In  the  majority  of  persons  hyper- 
metropia  appeal's  to  be  stationary  when  the  eye  is  fully 
grown,  and  no  change  takes  place  till  late  in  life,  when  in 
some  cases  there  is  a  senile  increase  in  the  hypermetropia. 
This  is  equal  in  both  eyes  and  only  exceptionally  exceeds 
1  D.  This  senile  change  may  occasionally  start  at 
about  45  and  then  may  rise  to  1*5  D.  It  is  suggested 
that  the  frequency  of  the  senile  increase  in  hypermetropia 
has  been  exaggerated  in  the  text-books.  It  would  appear 
that  the  tendency  is  for  hypermetropia  to  diminish  during 
the  period  of  growth,  then  to  remain  stationary  till  50  or 
55,  when  in  some  cases  it  agfain  increases. 
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Astigmatism. — Astigmatism  may  alter  during  adult 
life  in  two  directions.  The  quantity  may  vary,  and  the 
angle  may  alter. 

Alteratiotis  in  the  amount  of  astigmatism. — There  is  a 
tendency  during  life  for  the  constant  pressure  of  the  lids 
to  flatten  the  cornea  in  a  horizontal  direction  in  such  wise 
that  astigmatism  with  the  rule  tends  to  diminish,  that  an 
eye  without  astigmatism  may  develop  it  against  the  rule, 
and  that  astigmatism  with  the  rule  may  become  astigmatism 
against  the  rule.  This  is  one  of  the  methods  by  which 
this  change  takes  place.  The  same  transformation  may 
be  effected  by  rotation  of  the  angle  of  the  cylinder. 
These  changes  may  be  gradual,  but  may  also  occur  late  in 
life  with  comparative  rapidity. 

The  following  are  examples  : 

Miss   J—  : 

Aged  57 
Aged  58 

Aged  60 

+ 1      ;       +  o-o    i         ■ 

This  is  a  typical  example  of  a  regular  diminution  of 
astigmatism  with  the  rule  taking  place  after  the  age  of 
50. 

Miss  L—  : 

Ao-ed  45  .  .      +  0^  +  0-75 

°  +0-75 

120° 

Aged  51  .  .      +yj^  +  1 

+  0-5 

13.5 

Aged  62  .  .      +_i  +  1-25 

This  is  an  example  of  diminution  of  the  amount  of 
astigmatism  with  the  rule,  swinging  of  the  axis  towards 
the  horizontal,  and  increase  of  hypermetropia,  all  after  the 
age  of  fifty. 


0 

+  0-5 

+  I'S    4- 

+  1         i 

0 

+  0-5 

+  1-25    i 

+  0-75    4- 

0 

0 

+  0-25    i 
+  0-25    4, 

clearer, 
clearer. 

-  1-5 

170= 

-  1-5 

180^ 

=   S  partly. 
=  4}  mostly 
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The  reverse  change  may  take  place,  but  it  i.s  quite 
uncommon. 

The  following  is  an  exti'eme  example  : 
Miss  P —  : 

Aged  -20      .      ;  ^'R-  =  t    s 

Aged  29      .       r^^-l^-  =  T%c 

This  is  one  of  those  interesting  cases  with  an  acuity  of 
^.  They  are  very  rare,  and  are  apt  to  suffer  from  asthen- 
opia if  there  is  the  slightest  astigmatism.  In  this  patient 
violet  headache  was  present.  Plus  cylinders  of  0*25  D. 
axis  vertical  were  ordered  and  cured  the  headache 
completely  for  some  years.  Nine  years  later  headache 
returned  and  diminished  acuity  was  noted.  It  was  now 
found  that  the  astigmatism  had  become  myopic  and  had 
increased  to  1*5  D.  This  correction  gave  an  acuity  of  ^ 
mostly,  and  again  cured  the  headache. 

Alterations  in  the  Angle  of  the  Cylinder. 

In  general  the  angle  of  a  cylinder  remains  constant  but 
changes  are  frequent.  The  common  tendency  is  a  steadily 
progressing  swing  of  a  convex  cylinder  from  the  vertical 
towards  the  horizontal.  In  a  few  cases  the  reverse  swing 
may  be  noted,  and  in  others  again  there  may  be  an 
oscillation  of  the  angle  through  a  small  angle. 

The  horizontal  tendency  in  the  swing  is  one  of  the  ways 
by  which  astigmatism  "with"  turns  "against"  the  rule.  I 
have  so  far  not  traced  the  cylinder  right  round  from  90 
to  180  but  I  have  no  doubt  that  the  full  swing  takes 
place. 

The  following  are  examples  of  swing  : 

Mrs.  F— : 

Aged  41  .  -  ^"^ 

Aged  44 

Aged  50  . 


+ 

2 

115° 

— 

0  5 

+ 

2 

125° 

- 

0-5 

- 

3 

— 

1 

20' 

- 

3-5 

- 

1 

45^ 

- 

3-5 
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Miss  0 —  : 

Aged  51 

Aged  52 

Aged  56  .  , 

The  first  is  an  example  of  pure  swing,  and  shows  how 
the  astigmatism  is  tending  against  the  rule. 

The  second  shows  the  change  taking  place  in  each  eye 
by  a  different  method.  The  right  eye  with  astigmatism 
with  the  rule  has  lost  all  astigmatism  and  will  eventually 
doubtless  show  it  against  the  rule.  The  left  eye  is 
achieving  the  same  result  by  axis  swing  without  any 
change  in  amount. 

Oscillatory  Changes, 

In  addition  to  the  more  or  less  regular  and  progressive 
changes  we  have  noted  there  is  in  some  patients  evidence 
of  an  oscillatory  change.  We  examine  a  patient  with  the 
greatest  care  and  order  glasses.  These  are  worn  perhaps 
for  a  few  months  and  then  there  is  a  recurrence  of 
discomfort.  A  slight  change  is  found  in  the  angle  of 
the  cylinder  which  may  not  amount  to  more  than  10 
at  most.  The  new  grlasses  are  ag'ain  worn  with  comfort 
and  yet  again  the  asthenopia  returns.  A  third  examina- 
tion reveals  the  curious  fact  that  the  angle  of  the  cylinder 
has  returned  to  its  previous  position  ;  the  original  glass  is 
now  the  correct  one. 

When  we  come  to  the  consideration  of  cylinders 
^  D.  we  may  find  a  change  within  a  month,  and  it  is 
doubtful  whether  many  eyes  are  stable  wnthin  this  close 
limit.  It  is  probable  that  a  small  alteration  in  blood- 
pressure  or  in  lid  tension  may  from  time  to  time  alter 
the  astigmatism  within  this  limit,  and  that  the  correct 
glass  depends  solely  upon  the  day  of  the  examination. 
The  same  applies  to  small  changes  in  the  angle  of  a  weak 
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cylinder.  It  is  questionable  whether  we  can  determine 
the  correct  angle  of  a  cylinder  under  ^  D.  within  about 
5°,  and  whether  most  eyes  will  not  vary  within  this  limit 
value  from  day  to  day.  Some  eyes  are  more  rigid  than 
others  and  are  not  affected  by  slight  variations  in  lid 
pressure ;  others  are  soft  and  the  shape  alters  with  ease. 
Our  experience  in  cataract  extraction  teaches  us  that  the 
hardness  of  the  cornea  is  very  vai'iable.  Some  cut  like 
butter,  others  with  difficulty. 

If  these  considerations  have  any  value  they  discount 
the  labours  of  those  who  refract  to  an  ^  D.  and  even  less  ! 

We  come  to  the  following  conclusions  : 

(1)  That  the  growing  eye  examined  from  time  to  time 
may  show  considerable  alterations  both  as  regards  sphere 
and  cylinder.  Astigmatism  may  alter  within  wide  limits 
both  as  i-egards  amount  and  angle. 

(2)  That  in  most  cases  an  equilibrium  is  attained,  and 
the  refraction  is  stabilised  till  old  age,  when  a  tendency 
appears  towards  an  increase  of  hypermetropia. 

(3)  In  other  adults  progressive  changes  may  be  detected, 
chiefly  in  the  amount  and  angle  of  the  astigmatism, 
and  that  in  the  majority  of  cases  they  tend  to  replace 
astigmatism  with  the  rule  by  astigmatism  against  the 
rule. 

(4)  That  in  certain  cases  there  appears  to  be  an 
oscillation  of  the  angle  of  the  cylinder — a  pendulum  swing 
within  moderate  limits. 

(5)  That  few  eyes  have  a  permanent  refraction  within 
iD. 
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REPORTS. 

During  session  1921—1922  five  meetings  were  held — 
three  in  Birmingham,  one  in  Wolverhampton,  and  one  in 
Shrewsbury.  One  of  the  Birmingham  meetings  was  a 
combined  one  with  the  South- Western  Ophthalmological 
Society. 

Meeting  held  in  Birmingham,  October  4th,  1921. 

1.   A  case  of  cyst  of  the  retitia. 
By  T.  Harrison  Butler. 

There  was  a  single  large  isolated  cyst  down  and 
forward. 

The  President  thought  that  a  retinal  cyst  was  some- 
what similar  to  a  cyst  of  the  iris,  and  he  regarded  it  as  a 
clinical  entity.  He  had  tapped  two ;  the  fluid  which 
came  out  was  clear,  straw-coloured  and  very  albuminous. 
They  had  filled  up  again,  but  notwithstanding  he  suggested 
tapping  in  this  case. 
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2.  A  cane  of  spring  catarrh. 
By  T.  Harrison  Butler. 

The  exhibitor  said  that  such  cases  were  typically  seen 
in  the  East.  They  were  most  successfully  treated  with 
radium.  In  this  case  the  blood-count  showed  6  per  cent, 
of  eosinophiles  instead  of  1  per  cent. 

The  President  remarked  on  the  crescentic  opacity  in 
the  upper  part  of  the  cornea  which  Avas  nearly  always 
present  in  these  cases.  He  advocated  the  removal  of 
enlarged  tousils  as  an  important  part  of  the  treatment. 


3.   A  specimen,  of  flat  sarcoma  of  choroid. 
By  Jameson  Evans. 

Clinical  history. — Womau,  get.  31  years. 

R.E.  :  Detached  retiua  in  the  lower  outer  half.  May, 
1917,  diagnosis  ?  tiiberculous  choroiditis.  Vision,  fingers 
at  3  metres.  January,  1921,  complete  detachment  of  the 
retina;  neuralgia  on  the  right  side  of  tlie  head.  Tension 
normal.  No  perception  of  light.  September,  1921,  sub- 
acute glaucoma,  severe  pain,  eye  excised. 

Section  of  groirtk. — Gross  :  Flat,  densely  pigmented 
growth,  about  1  mm.  in  thickness,  extending  from  the 
region  of  ora  serrata  to  4*5  mm.  beyond  optic  disc  on  the 
outer  and  lower  side  and  involving  about  half  the  area  of 
the  globe. 

Microscopically :  Corneo-iridic  angle  blocked.  The 
tumour  consists  of  spindle-shaped  and  epithelioid  poly- 
gonal cells  of  varying  sizes  and  degree  of  pigmentation. 
In  the  central  part  of  the  growth  the  cells  are  more 
epithelioid  and  are  arranged  in  irregular  alveolar  spaces 
bounded  by  fibrous  septa.  The  peripheral  portions,  and 
especially  the  deposit  in  the  perichoroidal  space  infiltrating 
the  sclera,  ciliary  vessels  and  nerves,  are  more  spindle- 
shiipcd  and  sliow  no  alveolar  arrangement. 
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Meeting  held  in  l^irniingham,  December  6th,  1921. 

4.  A  case  of  aniridia  :    hilateral. 

By  A.  B.  Cridland. 

GiKi,,  let.  5 1  years,  with  very  light  hair  suggestive 
of  albinism.  Clinically  there  is  no  evidence  of  an}' 
iris ;  there  is  an  anterior  polar  cataract  in  each  eye. 
With  the  eyes  directed  well  upwards  the  suspensory  liga- 
ment is  well  seen.  The  choroids  appear  thin,  the  discs 
are  pale  and  oval  in  shape  from  above  down.  There 
is  myopic  astigmatism. 


5.    A    case    of    abnormal    retinal   vein    [?  choroido-vaginal) 
associated  with  -paresis  of  the  left  external  rectus. 

By  A.  B.  Cridland. 

R.E.  :  An  unusually  large  vein,  apparently  retinal  and 
in  the  position  of  the  superior  temporal  vein,  possibly  a 
choroido-vaginal  or  so-called  "  posterior  vortex  vein." 

L.E.  :   Paresis  of  external  rectus. 


6.  A  case  of  nearly  complete  atrophy  of  the  choroid. 
By  T.  Harrison  Butler. 


7.  A  case  of  new  blood-vessels  in  the  vitreous. 
By  Beatson  Hird. 

A  BOY,  ddt.  11  years,  sent  because  of  defective  vision. 
No  disease  or  ill-health. 

R.E.  :  Flakes  of  blood  in  upper  part  of  vitreous. 
Mass  of  new  blood-vessels  extending  forward  into  vitreous 
some  distance  above  the  optic  disc.  The  vessels  terminate 
in  some  greyish  fibrous  tissue. 

L.E. :  Flakes  of  blood  in  lower  part  of  vitreous.  Mass 
of  new  blood-vessels  extending  into  vitreous  upwards  and 
outwards  and  terminating  in  greyish  fibrous  tissue. 
Tuberculin  and  Wasserraann  tests  negative. 

VOL.  XLII.  20 
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8.  A  case  of  cocJiscomh  excrescence  of  the  conjunctiva. 
By  Beatson  Hied. 

A  LITTLE  girl,  set.  9  years,  attended  hospital  in  May, 
1920,  with  phlyctenular  keratitis  in  the  left  eye.  In 
November,  1921,  for  the  first  time  there  was  noticed  a 
mass  of  granulations  on  the  tarsal  conjunctiva  of  the 
upper  lid.  No  enlargement  of  the  pre-auricular  gland. 
Von  Pirquet  test  negative.  Her  temperature  is  normal 
and  there  is  no  reaction  after  an  injection  of  old 
tuberculin. 

In  the  subsequent  discussion  Mr.  Adams  suggested 
spring  catarrh,  and  Mr,  Harrison  Butler  thought  it  a 
case  of  a  low  form  of  tuberculosis. 


9.  A  case  of  persistent  hyaloid  artery. 
By  StClaie  Egberts. 


10,  A  case  of  congenital  aniridia  in  which  there  was  also  a 
zonular  cataract. 

By  Fulford  Bales. 


11.  A  specimen  of  a  lachrymal  sac. 
By  T,  Harrison  Bdtler. 


12.   Three  specimens  of  glohes  containing  lead  pellets. 
By  Beatson  Hird. 


13.  Two  neuropathic  cases  simulating  miners'  nystagmus. 
By  T.  Harrison  Butler. 
There  are  said  to  be  cases  of  miners'  neurosis  witliout 
actual  nystagmus  in   which   ;i   cliaracteristic  lid-twitching 
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is  the  cardinal  feature  of  the  disease.  There  is  no  doubt 
that  there  is  an  almost  pathognomic  type  of  lid-twitching, 
associated  with  stiffness  of  the  neck,  twitching-  of  the 
neck  muscles,  and  even  of  the  muscles  of  the  trunk,  and 
that  it  may  be  impossible  to  detect  actual  nystagmus  at 
the  time  of  examination.  This  has  been  recognised,  and 
lid-twitching  has  been  scheduled  as  an  industrial  disease — 
as  a  form  of  the  miners'  neurosis.  It  is,  however,  very 
probable  that  all  these  men  w^ould  show  nystagmus  if 
examined  immediately  on  leaving  the  mine,  and  the 
symptoms  they  relate  are  those  of  nystagmus.  The  fact 
that  a  miner  can  claim  compensation  for  lid-twitching 
apart  from  oscillation  of  the  eyes  makes  it  essential  that 
we  should  learn  to  recognise  the  characteristic  type  of 
twitching,  and  that  any  case  of  a  non-miner  showing  such 
twitching  should  be  recorded.  Cases  of  this  nature  are 
very  rare — in  fact,  I  had  not  seen  one  till  this  year. 
I  have,  however,  quite  recently  examined  the  following 
two  cases,  which  seem  to  be  important  in  the  light  of  the 
Compensation  Act : 

C.  B — ,  female,  ?et.  15  yeai's,  came  to  the  Coventry 
Hospital  on  September  14th,  1921.  She  was  suifering 
from  an  acute  diplobacillary  type  of  conjunctivitis.  The 
vision  of  each  eye  was  j^-^. 

On  examination  I  was  at  once  struck  with  the  fact  that 
the  case  strongly  simulated  miners'  nystagmus.  There 
was  considerable  blepharospasm.  On  looking  up  the 
eyes  converged  strongly  and  a  well-marked  nystagmus 
set  in.  This  was  horizontal  and  like  the  miners' 
oscillation,  but  not  quite  so  regular.  There  Avas  lid- 
twitching  similar  in  all  respects  to  that  seen  in  a  miner. 
Had  this  girl  been  a  miner  I  should  have  not  had  the 
slightest  hesitation  in  signing  her  up  as  suffering  from 
miners'  nystagmus. 

The  treatment  was  a  \  per  cent,  solution  of  sulphate  of 
zinc  to  be  used  three  times  a  day  in  an  eye-bath. 

In  September  the  symptoms  were  slight,  and  on 
November  16tli  I  wrote  for  the  gii-1  and  examined  her  in 
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my  private  rooms.  I  found  that  her  eyes  were  normal  in 
every  respect. 

The  strong  convergence  noted  on  looking  up  is  not 
infrequently  seen  in  cases  of  miners'  nystagmus  and  has 
been  described  by  several  authors. 

G.  L — ,  male,  ast.  27  years,  was  sent  to  me  b}'  an 
insurance  company  for  an  examination  and  report  regarding 
an  accident. 

On  December  4th,  1920,  he  was  chipping  a  casting 
w^hen  a  fragment  of  metal  struck  his  left  eye.  He  was 
an  in-patient  in  an  eye  hospital  for  three  weeks.  He 
started  work  again  on  May  2nd,  1921. 

On  August  18th,  1921,  he  was  grinding  castings  on  an 
emery  wheel  and  on  the  next  day  his  eye  was  inflamed. 
He  sui'mises  that  something  must  have  flown  from  the 
wheel  into  the  eye,  but  he  is  not  certain  of  this. 

On  September  5th  a  bar  of  steel  fell  upon  his  foot  and 
he  was  again  laid  up  for  a  considerable  time. 

Examination  revealed  a  condition  similar  to  that  found 
in  C.  B — .  On  looking  up  the  eyes  converged  and  the 
lids  began  to  twitch  in  a  manner  strictly  comparable  to 
the  twitching  in  miners'  nystagmus.  Slight  irregular 
nystagmus  was  noted  when  the  disc  was  examined  Avith 
the  ophthalmoscope  wnth  the  eyes  turned  up  strongly. 
Here  again  had  the  man  been  a  miner  I  should  have  felt 
perfectly  justified  in  regarding  him  as  suitable  for  com- 
pensation, as  a  sufferer  from  industrial  lid-twitching  and 
nystagmus.  In  addition,  there  was  some  spasm  of 
accommodation  and  amblyopia  of  the  left  eye.  A  retino- 
scopy  without  a  mydriatic  gave  variable  tigui'es,  but  all 
on  the  minus  side,  and  he  refused  to  take  any  convex 
glass.  I  felt  certain  that  there  was  some  spasm,  and 
under  homatropine  I  found  two  dioptres  of  hypermetropia. 
The  vision  of  the  right  eye  was  ^,  that  of  the  left  g-y. 
There  was  a  linear  scar  on  the  left  cornea  extending  to 
the  edge  of  the  pupil,  but  Placido's  disc  showed  no 
distortion,  nor  was  there  retinoscopic  evidence  of  corneal 
distortion.      The  fundi  were   normal,  iuul  the   man   passed 
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all  the  tests  for  malingering  with  one   eye.       I  satisfied 
myself  that  the  eye  was  really  defective  in  acuity. 

This  employee  showed  general  signs  of  neurasthenia 
and  his  neuropathic  tendency  had  not  been  improved  by 
a  succession  of  accidents.  He  lives  at  a  distance  and  so 
I  am  not  able  to  give  his  further  history.  'J'hese  two 
cases  show  that  both  lid-twitching  and  a  nystagmus  com- 
parable if  not  identical  with  the  oscillation  seen  in 
miners'  nystagmus  may  be  present  in  persons  with  a 
neuropathic  diathesis.  They  suggest  that  it  was  unwise 
to  include  lid-twitching  as  identical  with  actual  nystagmus 
for  legal  purposes;  and  they  support  those  who,  I  think 
rightly,  hold  that  miners'  nystagmus  is  developed  only  in 
miners  with  pronounced  neurotic  tendencies. 


Meeting  held  in  Wolverhampton,  February  7th,  1922. 

14.    Case  of  optic  atro]>hy  with  heterophthalmos  secondary 
to  sphe)ioidal  sinusitis. 

By  Beknard  Cridland. 

E.  M — ,  aet,  20  years,  presser. 

History. — First  seen  on  October  30th,  1920,  when  she 
complained  that  the  sight  of  her  right  eye  had  been 
failing-  for  about  two  months. 

(At  about  that  time  she  had  attended  once  for  some  slight 
injury  at  her  work — possibly  a  foreign  body  on  the  cornea.) 

On  October  30th  the  condition  found  was  : 

Right  eye  quiet,  wide  mydriasis,  no  reaction  to  light  or 
accommodation,  no  difference  in  the  colour  of  the  two  eyes, 
no  fundus  or  media  changes. 

R.V.=-A-;   L.V.  =  f. 

Under  eserine  the  pupil  contracted  well. 

November  16th  ;  The  right  iris  had  become  grey-green, 
the  left  being  blue  ;  no  fundus  or  media  changes. 

R.Y.  =  -2~4-      Wassermann  negative. 

December  1st:  V.  =  fingers  at  2  ft.  All  retinal 
vessels  appear  much  narrowed.      Field  much  contracted. 
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December  27th  :  Indefinite  patches  of  exudate  (?)  at 
edges  of  disc.  Nasal  examination  negative,  skiagram 
negative. 

Febi-uary  16th,  1921  :  R.  pupil  noted  to  be  less  dilated 
and  in  good  light  was  5*5  mm.  and  reacting. 

March  30th  :  R.  vitreous  opacities  present,  retinal 
vessels  unusually  contracted,  disc  appears  redder  than 
left.      Pigment  changes  at  and  near  macula. 

May  11th  :  Complained  of  L.Y.  being  faulty.  L.Y.=^ 
partly.  Eye  slightly  injected,  and  a  patch  of  choroiditis 
towards  nasal  side  of  fundus.      Field  contracted. 

A  second  nasal  examination  now  revealed  presence  of 
sphenoidal  sinusitis.      Sinus  washed  out,  pus  found. 

Left  eye  recovered  rapidly  and  with  improvement  of 
field. 

December  31st  :  R.V.  =  no  P.L.  Cataract  present. 
L.V.  =  f. 

Features  of  case. —  (1)  Indefinite  history  of  injury 
suggesting,  in  conjunction  with  later  condition  of  right 
eye,  the  presence  of  a  foreign  body  in  globe. 

(2)  The  association  of  mydriasis,  heterophthalmos, 
retino-optic  atrophy,  all  secondary  to  a  sphenoidal 
sinusitis. 


15.   Chronic  glaucoma  at  20  ijears  of  age  {famUiaJ). 
By  Bernard  Cridlaxd. 

A.  M — ,  agt.  20  years. 

History. — For  one  year  has  complained  that  her  eyes 
ache  and  feel  weak  ;  occasionally  rainbows  have  been 
noted  around  a  light  at  night. 

Her  brother,  jet.  30  years,  has  been  under  Dr.  Mactier 
for  two  years  from  chronic  glaucoma. 

The  corneae  appear  small  ;  measurement  is  10  mm. 
across,  R.  and  L.  The  anterior  chambers  are  rather  deep 
and  the  angles  of  the  anterior  cliambci's  apjiear  wide. 

No  fundus    chaTiijcs    l)ut     the    discs    show    well-marked 
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cupping,  more  of  a  physiological  than  glaucomatous 
character  :    the  veins  pulsate. 

T.  =  R.  42;  L.  42  (Schiotz)  (December  24th),  falling 
to  31  in  each  eye  after  one  month's  treatment  by  miotics. 

V.=R.  f  partly  c  +  "50  /  10°  =f  partly. 

T.  =  L.  f  partly  c   +   "25  sph.  =  f  partly. 

The  fields  showed  some  general  contraction  all  round 
except  below. 

(Both  eyes  have  subsequently  been  operated  on  by 
the  Lagrange  method  of  sclerectomy  with  peripheral 
iridectomv  with  sfood  results.) 


16.  A  case  of  detached  retina  in  a  icoman,  xt.  45  years. 

By  StClair  Roberts. 

The  fundus  showed  a  localised  detachment  in  the  region 
of  the  macula;  it  extended  outwards  for  about  one  and  a 
half  disc  diameters.  There  was  some  slight  optic  neuritis 
with  a  few  striate  haemorrhages  around  the  disc.  The 
mass  seemed  translucent  in  parts  and  a  number  of  fine 
yellow  dots  were  seen  on  its  surface.  There  was  no  pain, 
no  redness  nor  increased  tension^  vision  less  -g— q.  The  case 
was  discussed  by  several  members  and  the  general  opinion 
was  that  excision  was  advisable.  Pathological  findings 
will  be  published  later. 


The  President  opened  a  discussion  on  "Difficult  Cases  of 
Coal-Miners' Nystagmus/'  followed  by  Dr.  Lister  Llewellyn, 
Mr.  Harrison  Butler,  Mr.  Jameson  Evans  and  Mr.  Beatson 

HiKD. 

17.   Difficult  cases  of  coal-miners'  nystagmus. 

By  Bernard  Cridland. 

In  the  vast  majority  of  cases  of  coal -miners'  nystagmus 
there  is  no  difficulty  whatsoever   in   making  a  diagnosis. 
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but  from  time  to  time  we  are,  all  of  us,  I  think,  confronted 
with  cases  in  which  it  is  really  difficult  to  say  whether 
men  are  or  are  not  suffering  from  this  disease. 

The  knowledge,  moreover,  that  in  any  given  case  there 
already  exists  a  difference  of  opinion,  and  by  experienced 
surgeons,  too,  does  not  lessen  one's  perplexities  in  making 
up  one's  mind. 

I  feel,  then,  that  no  apology  need  be  offered  for  inviting 
discussion  upon  unusual  cases  which  present  difficulties 
from  a  diagnostic  point  of  view,  and  I  hope  that  a  free 
exchange  of  opinions  will  prove  of  some  assistance  in 
securing  unanimity  in  diagnosis. 

I  venture  to  here  give  you  two  examples  of  cases  which 
to  my  mind  fall  Avithin  this  category  and  I  hope  that 
others  will  bring  forward  cases  which  have  presented 
equal  difficulties  to  them. 

Case  1. — (Hobson),  young  man,  a3t.  21  years,  married, 
with  one  child,  first  went  underground  at  14,  where 
for  two  years  he  worked  as  a  waggoner.  He  then  at  the 
age  of  16  years  4  months  joined  the  Army  but  was 
dischai'ged  in  three  months  on  account  of  being  under  age. 
Returning  to  the  pit  he  worked  for  three  years  as  a  loader 
at  the  coal-face,  then  in  another  pit  he  worked  in  the 
main  roads  at  "  jagging  "  for  two  years.  He  has  suffered 
from  no  illnesses. 

His  symptoms,  which  had  begun  with  giddiness  seven 
months  previously-,  were  as  follows  :  Frontal  and  occipital 
pain  with  giddiness :  "  everything  was  on  the  move  in 
front  of  his  eyes,  his  head  went  round  if  he  saw  a  light, 
he  felt  nervous  and  could  hardly  stand  still,  he  suffered 
from  insomnia,  and  when  he  lay  down  he  felt  a  thumping  at 
the  back  of  his  head.    He  had  lost  both  appetite  and  weight." 

He  was  a  short,  pallid  youth,  looking  ill,  but  he  did  not 
walk  in  the  manner  characteristic  of  cases  of  coal-miners' 
nystagmus,  although  he  groped  his  way  along  rather 
ostentatiously. 

Almost  the  whole  time  during  examination  he  showed 
what  I  can  only  describe  as  a  voluntary  spasm  of  the  lids, 
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for  they  were  screwed  up  in  an  apparent!}'  purposeful 
manner,  and  when  asked  to  look  up  tlie  purpose  became 
more  manifest  whilst  the  eyes  were  rolled  round  in  an 
upward  direction,  and  at  no  time  were  nystagmic  move- 
ments noted.  Attempts  to  open  the  lids  were  resisted,  so 
that  anything  like  a  detailed  ophthalmoscopic  examination 
of  the  eyes  themselves  was  rendered  impossible. 

It  was  striking  that  on  asking  him  to  look  n\i  no  head 
resistance  was  present. 

As  regards  the  vision,  he  admitted  seeing  some  white 
boards  placed  at  6  metres  but  nothing  else.  Dui-ing  the 
attempt  to  see  the  eyes  were  rolled  up. 

Case  2. — The  second  case  is  also  that  of  a  youth, 
aet.  19  years  and  3  months,  who  had  been  married  for  a 
year  and  had  a  child  6  months  old.  He  went  under- 
ground at  14  and  worked  until  seven  months  prior  to  the 
date  on  which  I  examined  him. 

At  that  time  he  received  a  blow  over  the  left  brow  and 
did  no  work  for  four  months,  presumably  on  account  of 
the  blow.  Since  then  he  has  not  worked  because,  as  he 
stated,  he  suffered  from  giddiness  with  excessive  blinking 
and  headache,  although  on  further  questioning  he  said 
that  he  did  not  work  because  he  could  not  see.  He  had 
suffered  from  no  illnesses  of  any  kind. 

The  picture  he  presented  was  that  of  a  pallid  under- 
sized youth  who  did  not  hold  himself  in  the  characteristic 
attitude  of  nystagmus  cases.  He  blinked  excessively  and 
in  a  purposeful  manner,  a  tremor  of  the  lids  being 
noticeable  Avhen  the  eyes  were  closed.  On  causing  him 
to  look  up  no  head  resistance  was  present,  but  the  eyes 
were  rolled  around  in  a  manner  similar  to  that  seen  in  the 
first  case. 

The  vision  was  -^^^^  in  the  right  eye  and  fingers  at 
1  metre  in  the  left. 

Under  homatropine  and  cocaine  it  was  possible  to 
obtain  a  view  of  the  right  fundus  and  no  lesion  was 
detected ;  in  the  case  of  the  left  eye  only  a  fleeting  view 
could  be    obtained   and   sufficient    to    say    that    no    gross 
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lesion    was    present.      No    sign  of    nystagmus   whatsoever 
was  detected  even  after  fifteen  minutes  in  total  darkness. 

Other  cases  of  this  type  could  be  quoted,  but  these  two 
will  serve  as  examples  of  abnormal  cases  in  which  the 
diagnosis  is  uncertain  unless  you  hold  the  somewhat 
sweeping  view  that  all  miners  who  present  symptoms  and 
signs  of  neurasthenia  should  be  classified  as  suffering  from 
coal-miners^  nystagmus. 

Reviewing  these  two  cases  Ave  see  that  the  subjective 
symptoms  in  each  would  do  fairly  well  for  a  diagnosis  of 
nystagmus,  but  the  signs  are  characterised  by  an  absence 
of  those  usually  met  Avith  in  the  disease. 

On  the  other  hand,  we  are  confronted  with  a  blepharo- 
spasm which  is  of  the  voluntary  type  together  with  a  very 
great  diminution  of  sight,  both  of  which  are  characteristic 
of  a  hysterical  disorder  of  vision — a  condition  which,  as  we 
know,  may  occur  in  any  walk  of  life  and  in  either  sex. 
Let  it  not  be  thought,  however,  that  the  voluntary  type 
of  blepharospasm  is  not  seen  in  true  cases  of  miners' 
nystagmus  for  we  are  all  familiar  wath  such,  but  I 
maintain  that  in  these  it  does  not  occur  without  one  or 
more  of  the  usual  signs  of  nystagmus  having  pre-existed 
its  occurrence.  For  example,  a  severe  case  of  nystagmus 
presenting  the  usual  signs  may  be  followed  over  a  period 
of  two  to  three  years,  and  towards  the  end  of  that  time 
this  voluntary  blepharospasm  may  appear.  I  consider 
that  the  true  blepharospasm  found  in  nystagmus  is  an 
entirely  involuntary  one. 

Turning:  affain  to  these  two  cases  it  is  true  that  both 
are  miners,  but  we  should  not  allow  that  fact  to  have 
undue  weight,  and  we  must  at  the  same  time  remember 
that  both  are  very  young  and  have  undertaken  domestic 
responsibilities  that  are  better  postponed  to  maturer  years. 

Had  these  men  not  been  miners  we  might  liave 
"thought'^  of  nystagmus,  but  we  certainly  shouKl  not 
have  diagnosed  it. 

It  seems  to  me  that  these  two  cases  are  exam])les  of  a 
hysterical  disorder  of   vision,  or,  as  Dr.  Llewellyn  rightly 
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terms  it,  a  psycho-iienrusis  liaving  occurred  in  coal 
miners. 

If  we  are  not  to  regard  them  so  where  else  may  we 
look  for  justification. 

In  Vol,  I  of  the  British  Journal,  of  Ophthalmology  an 
interesting  case  was  published  by  Leslie  Paton  under  the 
title  of  "  Functional  Spasm  of  Accommodation."  A  soldier 
who  was  slightly  concussed  suffered  afterwards  from 
marked  spasm  of  convergence  and  accommodation,  ble- 
pharospasm and  great  limitation  of  the  visual  fields  ;  in 
due  course  these  signs  passed  away,  and  the  vision  (which 
presumably  had  been  much  diminished)  returned  to  normal. 

This  association  of  spasm  of  accommodation  with  field 
contraction  is  of  considerable  interest,  for  do  we  not 
frequently  find  it  in  cases  of  coal-miners'  nystagmus. 

Again  we  may  recall  the  two  valuable  cases  described 
by  Ml".  Harrison  Butler  at  our  last  meeting,  and  which  I 
hope  will  in  due  course  appear  in  print. 

Finally,  I  hope  that  Dr.  Lister  Llewellyn,  whom  we  all 
welcome  here  cordially,  will  give  us  his  experience  as  to 
the  frequency  with  which  this  psycho-neurosis  or  hysterical 
disorder  of  vision  is  met  with,  and  especially  after  injuries. 

In  conclusion.  Gentlemen,  may  I  suggest  that  as  coal- 
miners'  nystagmus  in  general  is  a  very  wide  subject,  we 
confine  ourselves  in  this  discussion  as  far  as  possible  to 
the  consideration  of  the  unusual  forms  and  the  diflRculties 
which  they  present. 

Dr.  Lister  Llewellyn  : 
Cases  of  miners'  nystagmus  may  be  divided  into  three 
groups  :  the  atonic,  the  spastic  and  the  psychic.  In  the 
atonic  form  the  chief  symptom  and  physical  sign  is  a  rota- 
tory oscillation  of  the  eyeballs,  and  the  diagnosis  is,  as  a 
rule,  easy  and  straightforward.  In  the  spastic  form  photo- 
phobia and  lid-spasm  often  make  the  examination  of  the 
eyes  difficult  and  the  detection  of  actual  oscillation  impos- 
sible. In  these  cases  a  complete  history  should  be  taken  and 
much  importance  attached  to  the  credibility  of  the  patient. 
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General  examination  of  the  eyes  should  exclude  the  possi- 
bility of  spasm  arising  from  other  causes,  such  as  foreign 
bodies,  corneal  ulcers  and  blepharitis.  The  lid-spasm 
should  be  involuntary,  increased  when  light  is  thrown 
into  the  eyes  and  still  present  when  the  attention  of  tlie 
patient  is  withdrawn  by  general  conversation.  I  attach 
great  importance  to  the  "  head-test.^'  The  object  of  this 
test  is  to  dissociate  the  movement  of  the  head  and  eyes 
by  Hexing  the  head  strongly  and  asking  the  patient  to 
look  up.  A  sense  of  head  resistance  and  tremor  is  felt 
by  the  observer's  hand  placed  on  the  patient's  head.  In 
the  absence  of  senile  tremor  this  test  is  very  valuable. 
In  the  psychic  form,  men,  after  a  period  of  six  or  twelve 
months'  play,  gradually  lose  the  objective  signs  of  the 
disease,  but  retain  the  subjective  symptoms,  and  develop,  in 
addition,  a  neurosis  or  psychosis  in  which  general  nervous- 
ness, mental  depression,  sleeplessness  with  disturbing 
dreams,  palpitation,  sweating  and  generalised  tremors  are 
present.  Actual  phobias  and  abnormal  anxiety  may  also 
be  present.  These  symptoms,  as  a  rule,  develop  in  the 
course  of  the  disease  and  are  not  marked  when  the  man 
first  gives  up  work. 

The  first  group  is  simulated  by  the  various  nervous 
diseases,  such  as  disseminated  sclerosis  or  cerebellar 
tumour.  Miners'  nystagmus  can  be  distinguished  by  the 
rotatory  character  of  the  oscillations,  which  is  very 
different  from  the  lateral  nystagmus,  with  the  quick  jerk 
and  slow  return,  found  in  these  cases.  The  nystagmus 
of  albinism  and  of  the  blindness  of  infancy  resemble  the 
condition  found  in  miners'  n^'stagmus  very  closel3\ 

The  spastic  group  is  simulated  by  men  who  have  some 
ocular  trouble,  such  as  error  of  refraction  or  chronic 
blepharitis.  In  high  myopia  there  is  often  a  pseudo- 
spasm  of  the  orbicularis  associated  Avith  irregular  i)cu]ar 
movements.  I  liave  frequently  seen  nystagmus  in  high 
myopes  wlu)  have  never  been  down  a  pit.  Miners  whose 
sight  is  failing  from  any  cause  naturally  ;i  tti-il)iitp  their 
trouble  to  the  onset  of  miners'  nystagmus. 
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The  third  gi'oup  is  simulated  by  men  who  unwittingly 
develop  a  psycho-neurosis  to  escape  from  an  environment 
which  is  distasteful  and  to  which  they  are  not  equal. 

What  is  more  natural,  in  the  light  of  our  war  experience, 
tliau  that  these  soldiers  of  labour  in  an  admittedly  dangerous 
calling  should  develop  a  neui-osis  which  shows  itself  in 
disturbances  of  the  ocular  motor  apparatus,  especially 
when  this  condition  not  only  ensures  freedom  from  the 
distasteful  occupation,  but  carries  with  it  a  solatium  in  the 
shape  of  compensation  ?  These  men  do  not  show  oscilla- 
tion of  the  eyes.  Their  chief  symptoms  are  loss  of  sight, 
headache,  giddiness  and  photophobia.  They  show  marked 
blinking  and  possibly  generalised  tremors.  The  blinking 
does  not  conform  with  the  description  I  have  given  of  the 
true  lid-spasm.  I  have  seen  several  cases  simulating  this 
group  and  have  successfully  appealed  in  two  cases  before 
your  President,  acting  in  his  official  position  of  medical 
referee  for  this  disti'ict.  The  men  are  young,  often 
recently  married,  the  mental  symptoms  are  present  at  the 
period  of  failure  and  they  are  rarely  coal-face  workers. 

But  even  when  you  have  made  a  correct  diagnosis  your 
difficulties  are  not  at  an  end.  Men  getting  on  in  years 
or  men  who  from  the  onset  of  some  chronic  illness  are 
unable  to  continue  their  work,  attribute,  with  perfect  good 
faith,  all  their  symptoms  to  the  onset  of  nystagmus,  which 
becomes  the  third  partner  of  the  disease. 

When  the  old  age  pension  scheme  first  came  into  opera- 
tion in  Ireland  the  number  of  men  and  women  who,  with 
the  cheery  optimism  of  their  I'ace,  thought  they  had 
reached  the  promised  land,  created  an  embarrassment  in 
the  local  exchequers  and  upset  the  calculations  of  all  the 
actuaries.  So  at  the  present  time  the  number  of  men 
who,  feeling  their  working  days  are  approaching  an  end, 
make  their  financial  position  secure  by  obtaining  the  cer- 
tificate which  qualifies  for  compensation,  is  large  and 
increasing.      Let  me  give  you  two  examples  : 

J.  B — ,  set.  64  years,  while  proceeding  to  work  collapsed 
and  was  brought  home.   During  the  next  few  days  he  nearly 


318  coal-miners'  nystagmus. 

died  from  an  acute  attack  of  Iji'onchitis  complicated  by 
mitral  disease.  He  sent  in  a  claim  to  the  company  for 
"  bronchitis  brought  on  by  work  in  the  pit."  The  claim 
was  iynored.  His  doctor  then  found  he  had  nvstagfrnus 
and  the  man  was  eventually  certified.  I  appealed  against 
this  certificate  on  the  ground  that,  although  nystagmus 
was  present,  the  incapacity  was  due  to  his  general  con- 
dition. The  medical  referee  held  that  he  had  only  to 
decide  if  nystagmus  were  present  or  not. 

W.  T — ,  a3t.  70  years.  A  case  of  paralysis  agitans 
brought  a  certificate  to  me  last  week. 

The  average  age  of  my  last  fifty  cases  is  over  52  years, 
the  normal  average  being  42. 

It  has  been  shown  that  at  least  20  per  cent,  of  all  men 
who  have  worked  in  a  coal-pit  for  ten  years  or  more  show 
nystagmus  on  examination.  This  nystagmus  in  the  great 
majority  of  cases  causes  no  inconvenience  and  entails  no 
loss  of  wage-earning  capacity.  At  a  certain  North 
Staffordshire  colliery  it  was  found  necessary  to  shut  down 
the  afternoon  shift  and  250  men  were  discharged.  In 
the  period  July  to  November,  1921,  23  of  these  discharged 
men  obtained  a  certificate  for  nystagmus.  Every  one 
of  these  men  had  ap]3lied  more  than  once  for  work.  No 
fresh  cases  developed  from  the  400  men  who  continued 
working  during  this  period.* 

None  of  these  men,  with  one  possible  exception,  were 
malingerers,  and  all  would  have  continued  to  work  if 
allowed  to  do  so.  True  malingering  is  very  rare,  but 
conscious  exaggeration  of  symptoms  is  almost  universal. 
The  economic  problem  involved  is  a  very  serious  one  and 
the  wastage  of  man-power  is  unnecessarily  great.  It 
should  not  be  assumed  that  because  a  man  shows  the 
objective  signs  of  nystagmus  he  is  necessarily  incapaci- 
tated, and  for  ever  after  incapable  of  working  under- 
ground. 

Conclusion. 

The  present  schedule  definition  of  the  disease  is  a  broad 

*  First  Report  of  Miners'  Nystagmus  Committee,  p.  24. 
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one,  and  opens  the  way  for  tlie  inclusion  of  cases  which  are 
not  those  of  miners'  nystagmus.  The  certifyino'  surgeon 
should  not  make  the  diagnosis  of  the  disease  on  the 
history  given  by  the  patient  unless  there  is  confirmation 
by  physical  examination.  Rotatory  oscillation  of  the 
eyes  ;  true  lid-spasm  associated  with  photophobia ;  head 
tremor  with  backward  inclination  and  resistance  of  the 
l)ead,  combined  with  objective  giddiness;  may  separately  be 
considered  sufficient  to  confirm  the  diagnosis  when  accom- 
panied by  a  typical  history.  Irregular  movements  of  tlie 
eyes,  rolling  of  the  eyes  about,  blinking,  may  all  be  pur- 
posive. Above  all  it  is  important  to  realise  that  a  miner 
may  develop  a  psyclioneurosis  quite  apart  from  his  under- 
ground life,  and  although  he  will  probably  refer  his 
symptoms  to  his  oculo-motor  apparatus,  it  by  no  means 
follows  that  the  pit  work  is  the  cause  of  his  incapacity. 
In  all  these  cases  the  certifying  surgeon  must  satisfy  him- 
self that  objective  signs  are  present  and  not  grant  a 
certificate  on  the  man's  history  alone.  If  he  does  he  will 
confirm  the  man  in  his  neurosis  and  do  him  an  uninten- 
tional injury. 

Mr.  Jam K SON   Evans 

thanked  the  President  and  Dr.  Llewellyn  for  their  kind 
exposition  of  a  very  difficult  subject.  It  seemed  to  him 
that  the  problem  of  nystagmus  was  becoming  increasingly 
difficult  for  the  surgeons  and  assuming  alarming  propor- 
tions from  the  economic  point  of  view. 

Time  was  when  the  decision  as  to  whether  a  patient 
did  or  did  not  suffer  from  nystagmus  appeared  to 
be  a  fairly  simple  matter,  but  now,  with  tremors  and 
spasms,  photophobia  and  possibly  other  neurotic  symptoms 
forming  part  of  the  symptom-complex,  it  was  often  a  very 
difficult  and  tiresome  matter  to  formulate  such  a  definite 
diagnosis  that  it  could  be  upheld  and  substantiated  in 
court. 

The  elimination  of  involuntary  oscillations  of  the 
eyeballs  as  an  essential  feature  of  nystagmus  had  robbed 
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us  of  the  most  valuable  diagnostic  sign  of  genuine 
nystagmus,  and  we  were  often  compelled  to  form  an 
opinion  on  our  personal  view  as  to  whether  the  accessoiy 
signs  and  symptoms  were  genuine  or  not.  Head  tremors 
and  spasm  of  the  neck  muscles  would  appear  to  be 
difficult  to  simulate,  but  convergence,  lid-spasm  and 
photophobia  were  easily  imitated,  and  the  term  "chai-acter- 
istic  "  could  hai'dly  be  applied  to  them.  All  these  signs 
might  well  be  perfectly  imitated,  consciously  or  otherwise, 
by  men  who  have  every  facility  for  observing  and  studying 
the  genuine  disease  in  their  fellow  workers.  He  felt  not 
a  little  suspicious  of  cases  which  might  be  described  as 
purely  "  spastic." 

The  introduction  of  a  "  psychic  "  type  (without  oscilla- 
tions of  the  eyeball)  still  further  added  to  our  difficulties 
both  as  to  diagnosis,  aetiology  and  prognosis.  He  assumed 
that  psychic  nystagmus  would  only  be  diagnosed  when  the 
psychic  symptoms  were  associated  with  or  immediately 
followed  atonic  nystagmus.  Unless  this  were  so  neuras- 
thenia among  miners  would  have  to  be  regarded  as  an 
industrial  disease  at  all  times. 

He  thought  it  highly  desirable  that  some  method  should 
be  devised  to  enable  the  surgeon  to  estimate  whether 
oscillations  of  the  eyeballs  were  or  were  not  a  cause  of 
incapacity  for  work.  It  was  obvious  that  in  a  large 
majority  of  cases  oscillatory  nystagmus  did  not  give  rise 
to  incapacity  or  even  to  any  depreciation  of  wage-earning 
capacity,  yet  it  was  open  to  any  worker  who  had  oscilla- 
tions of  the  eyeballs,  of  which  he  had  been  well  aware, 
to  claim  compensation  at  any  time  when  it  might  suit  his 
convenience,  and  as  far  as  he  knew  there  was  nothing  to 
guide  the  surgeon  as  to  whether  the  patient's  statements 
as  to  incapacity  for  work  Avere  true  or  not.  He  thought 
tliat  this  fact  was  well  known  amongst  the  miners,  and  use 
had  been  made  of  it  during  strikes  and  periods  of  industrial 
slackness  in  the  mines. 

He  was  not  greatly  impressed  with  the  idea  that  errors 
of  refraction  were  a  very  potent  factor  in  the  ]>rodnction 
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of  nystagmus  or  its  rate  of  recovery.  Certainly  many 
emmetropes  suffered  from  the  disease  and  their  rate  of 
recovery  did  not  appear  to  him  to  be  more  rapid  than 
that  of  anietropes,  though  he  could  not  supply  statistics 
to  prove  it.  He  was  firmly  convinced  that  recovery  was 
delayed  in  cases  where  occupation  of  any  kind  was  denied 
to  or  avoided  by  the  patient.  These  cases  appeared  to  be 
just  the  cases  likely  to  develop  psychic  symptoms  and 
become  chronic  invalids.  The  general  health  of  the 
patient  v/as  an  important  factor  both  in  the  establishing 
of  incapacity  and  in  the  promotion  of  recovery.  He 
hoped  that  some  definite  regime  Avould  be  adopted  and 
applied  in  every  case  of  nystagmus  so  that  the  patient's 
mind  should  be  diverted  from  his  complaint,  and  his 
mental  and  physical  energies  directed  to  other  and  more 
salutary  channels. 

Mr.  Harrison  Butler 

said  that  he  would  never  diagnose  miners'  nystagmus 
unless  there  was  definite  nystagmus  of  the  typical  kind. 
This  was  not  always  easy  to  elicit.  He  made  the  miner 
look  at  his  eyebrows  for  a  long  time  and  while  he  was 
doing  it  he  held  both  hands  behind  his  neck.  The  neck 
resistance  and  tremor  were  typical  of  the  disease  and  he 
agreed  Avith  Dr.  Llewellyn  that  it  was  a  valuable  sign. 
If  these  procedures  did  not  cause  nystagmus  he  left  the 
miner  in  a  coal  cellar  in  the  dark  for  half  an  hour  and 
then  examined  him  with  the  ophthalmoscope,  with  his 
head  bent  forward  so  that  the  eyes  turned  up.  Slight 
nystagmus  was  often  seen  when  magnified  in  the  ophthal- 
moscopic picture.  He  felt  certain  that  in  most  of  the 
cases  in  which  the  miner  gave  a  typical  history  of 
the  symptoms,  even  when  it  was  impossible  to  elicit 
nystagmus,  it  would  be  found  if  the  man  were  examined 
immediately  after  leaving  the  pit,  but  such  a  case  could 
not  be  signed  up.  Whereas  the  typical  lid  twitching  had 
been  officially  scheduled,  he  was  obliged  to  sign  it  up  even 
when   he   could  not  see  any  actual  nystagmus,  but  he  felt 
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quite  certain  that  these  men  had  real  oscillation  of  the 
eyes  in  the  pit.  If  a  man  had  had  a  dose  of  alcohol 
before  the  examination  it  in  some  cases  abolished  the 
nystagmus.  He  had  not  had  any  experience  of  malinger- 
ing. He  found  that  it  was  very  difficult  to  get  miners  to 
give  up  the  colliery  for  other  work,  and  he  was  certain 
that  malingering  was  very  rare  under  normal  conditions 
of  working. 

Mr,  Beatson  Hird 

expressed  the  opinion  that  the  neurotic  symptoms  were  a 
super-added  condition.  He  asked  that  there  should  be 
agreement  as  to  what  signs  should  be  present  for  certi- 
fying the  presence  of  the  disease,  so  that  there  should  be 
unanimity  as  to  fact  and  thereby  avoid  disagreement  in 
certification  and  reports. 


Ax  invitation  having  been  sent  to  the  South-^Vestern 
Ophthalmological  Society,  a  joint  meeting  was  held 
in  Birmingham  on  April  4th,  1922.  The  proceedings 
commenced  in  the  morning  with  opei*ations  performed  by 
members  of  the  staff  of  the  Birmingham  and  Midland  Eye 
Hospital. 

Mr.  Jameson  Evans  operated  on  a  case  of  chronic 
glaucoma,  doing  a  Herbert  wedge  isolation. 

Mr.  Harrison  Butler,  using  a  point  of  light  illumina- 
tion, needled  for  capsule.  He  also  excised  a  lachiymal  sac 
under  local  anaesthesia. 

In  the  out-patient  department  a  lantern  demonstration 
of  "Sweet's  eye  localiser"  was  given. 


18.   A  case  of  hole  at  the  macula  due  to  a  rear  injury. 

By  Jameson  Evans. 

'J'liKKK     had    l)een     a     rapidly-moving    missile     in     close 
proximity  to  the  globe. 
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19.    2\vo  slides  of  (/laucomn. 
By  Jameson  Evans. 


20.   Slide  and  photogra'ph    of  case    of  epithelioma   in    tJie 
filtration  scar  of  a  Logranye  operation. 

By  the  President  (A.  B.  Cridland). 


21.    Two  cases  of  plastic  operations  hy  the  Esser  method. 
By  T.  Harrison  Butler. 

In  one  of  them,  a  case  of  very  severe  burn  with  extensive 
scarring  of  the  skin  of  the  forehead  and  cheek,  it  was  quite 
impossible  to  think  of  turning  down  flaps,  because  the  skin 
was  like  parchment.  Eight  operations  had  been  performed, 
which  included  two  Esser  operations.  The  final  result  Avas 
very  gratifying,  and  the  girl  could  now  wear  an  artificial 
eye  and  take  her  place  in  society. 

The  second  case  was  brought  forward  as  an  illustration 
of  the  fact  that  occasionally  the  Esser  pit  lined  with  the 
graft  does  not  completely  unfold. 

The  condition  of  severe  ectropion  caused  by  extensive 
cicatrisation  after  a  cellulitis  had  been  completely  relieved 
by  a  pedunculated  flap  followed  by  an  Esser  out-lay.  The 
latter  had  left  a  small  slit-like  pit  lined  with  skin.  It  was 
proposed  later  on  to  perform  a  small  operation  to  allow 
this  to  unfold. 


22.  Case  oflimhal  tumoiir. 
By  T.  Harrison  Butler. 

He  had  hoped  to  show  a  similar  case  which  had  been 
completely  cured  by  radium  irradiation.  It  was  considered 
to  be  alimbal  sarcoma.  The  present  case  had  the  following 
history  : 

A  month  before  coming  to  the  Birmingham  Eye  Hospital 
it  was  noted  that  a  white  swelling  had  appeared  upon  the 
left  cornea.      This  gradually  grew  to  its  present  size. 
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The  patient,  a  girl,  get.  19  years,  shows  on  the  outer 
aspect  of  the  cornea,  and  somewhat  invading  the  sclera,  a 
flat,  yellowish-white,  slightly-raised  patch.  It  is  about 
6  mm.  in  diameter,  and  is  very  slightly  injected  at  its  outer 
aspect. 

Mr.  Jameson  Evans  and  Mr.  Harrison  Butler  considered 
that  it  was  perhaps  a  malignant  tumour,  and  suggested 
that  it  be  treated  by  radium  at  the  Radium  Institute. 
The  authorities  there  had  some  doubt  as  to  the  malignancy 
of  the  patch,  and  invited  Mr.  Holmes  Spicer  to  give  an 
opinion  upon  the  case.  He  considered  tliat  it  was  a 
dermoid  cyst. 

Against  this  theory  is  the  fact  that  all  the  girl's  relations, 
and  she  herself,  are  quite  confident  that  the  growth  is  of 
recent  appearance. 

The  case  was  discussed  by  the  meeting,  and  three 
diagnoses  were  considered :  it  might  be  malignant ;  it 
might  be  inflammatory,  perhaps  tuberculous ;  and  finally 
it  could  be  a  dermoid. 

The  general  opinion  was  that  it  was  not  malignant. 
Some  members  inclined  to  the  inflammatory  theory,  but 
the  majority  held  that  it  was  a  degenerating  dermoid. 

Since  the  date  of  the  meeting  the  growth  has  gradually 
become  more  injected  and  decidedly  more  yellow.  It 
has  had  one  irradiation  with  radium  at  the  institute.  The 
present  effect  of  this  treatment  has  been  to  stimulate  the 
condition.  It  now  looks  decidedly  angry,  and  there  is 
considerable  general  irritability  of  the  eye  withphotophobia. 
The  growth  is  now  quite  yellow,  and  it  is  growing  both  in 
height  and  e.xtent.  The  nature  of  the  disease  is  still 
sah  judice. 

23.   A  case  of  keratitis. 

By  Bkatson  Hird. 

A  FKMALE,  xt.  41  years,  attended  the  Birmingham  Eye 
Hospital  on  January  5th,  1922,  and  complained  that  her 
eyes  began  to  trouble  her  just  before  Christmas  last,  there 


HETEROPHORIA.  325 

being  a  feeling-  of  something'  in  her  eyes,  and  tlic  sight 
became  misty. 

She  presented  the  same  appearance  as  now,  bnt  not 
quite  so  marked. 

There  were  no  inflammatory  signs  present,  and  her 
vision  was — right  eye  -j— g-  and  left  eye  3^-. 

The  cornea  did  not  stain  with  fluorescein  either  then  or 
on  any  subsequent  occasion. 

Eacb  cornea  in  the  central  ai'ea  shows  a  number  of 
short,  separate,  rathei"  broad,  sinuous  opacities  in  places, 
causing  elevation  of  the  surface. 

The  condition  has  increased,  and  vision  is  now — R.E. 
2^  one  letter,  and  L.E.  less  than  -^^y. 

Mr.  Richardson  Ckoss  said  it  was  an  interesting  and 
unique  case.  He  thought  there  Avas  some  low  form  of 
infection  which  had  gained  entrance  into  the  snhfitantia 
'profria.      He  sug-gested  subconjunctival  injections. 

Mr.  RoPEK  suggested  ionic  medication  with  zinc  or 
mercury. 

Mr.  Hay  had  had  a  similar  case  which  did  not  yield  to 
treatment  with  the  usual  remedies. 


24.   Discussion  on  heferopJioria. 
Mr.  Richardson  Cross  : 

In  the  year  1887  I  attended  the  International  Congress 
at  Washington,  when  a  paper  was  i-ead  by  Dr.  George 
Stevens,  of  New  York,  on  "  Some  Important  Problems 
Respecting  Insufficiency  of  Ocular  Muscles." 

Advances  in  the  knowledge  of  the  anomalies  of  the 
directing  ocular  muscles  had  not  kept  pace  with  those 
made  on  errors  in  refraction  and  accommodation.  Graefe 
had  taught  the  doctrine  of  "  muscular  asthenopia,"  Avhich 
he  attributed  to  insufficient  force  of  the  interni  to  over- 
come the  resistance  of  the  externi  towards  the  reading 
point.  He  had  introduced  the  dot  and  line  test,  and  had 
shown  this  weakness  to  be  present  in  many  cases. 
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At  that  time  the  study  of  muscular  irregulai'ities 
(excluding  strabismus  and  the  results  of  parah'sis)  had 
been  almost  exclusively  that  of  "  insufficiency  of  the 
interni "  at  the  reading-  point — although  other  insuffi- 
ciencies had  been  observed.  But,  as  Stevens  pointed  out^ 
insufficiency  of  the  interni  is  not  the  only  error  of  this 
type  ;  it  is  not  the  most  important  nor  is  it  perhaps  the 
most  frequent. 

When  the  eyes  are  directed  straight  forward  at  a  point 
about  6  metres  in  front  of  them  in  the  same  horizontal 
plane  they  are  in  a  state  of  minimum  innervation;  this  is 
the  condition  under  which  an}'  anomalous  tendency  of  the 
ocular  muscles  would  be  more  truly  shown. 

He  alluded  to  the  fact  that  the  same  patient  might 
have  a  ''tendency  in  ^'  for  distance,  while  in  reading  the 
visual  axes  might  wander  "  outwards  "  ;  other  anomalous 
results  might  be  encountered  in  the  investigations  of  these 
deviating  tendencies  under  varying  circumstances.  The 
irregular  phenomena  woiild  result  according  to  the  tension 
present  in  a  certain  muscle  or  group  of  muscles. 

Slight  errors  frequently  gave  rise  to  nervous  irritations 
and  sought  for  relief.  One  important  element  often 
present  in  the  cases^  when  symptoms  seemed  contradictory, 
was  that  condition  of  the  ocular  muscles  in  which  the 
direction  of  the  visual  axis  of  one  eye  showed  a  tendency 
to  rise  above  the  direction  of  the  axis  of  the  other  eye. 
And  to  this  condition  of  hyperphoria  he  attributed  many 
of  the  cases  most  difficult  of  explanation. 

Ever  since  this  time  I  have  been  interested  in  this 
subject,  which  1  soon  realised  to  be  one  of  great  practical 
importance,  especially  in  regard  to  the  i*elief  of  headache 
and  eyeache  which  accurate  correction  of  the  refraction 
errors  had  failed  to  relieve. 

Dr.  Stevens  kindly  sent  me  his  papers  from  time  to 
time,  "  Anomalies  of  the  Ocular  Muscles,"  etc.,  worked 
out  in  much  scientific  detail.  I  bi'ought  back  from  the 
Washington  Congress  and  still  use  the  very  "  jihoromoter  " 
which  he  made  use  of  for  his  demonstrations  there. 
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Meanwhile,  others  have  furtlier  elucidated  this  impor- 
tant subject,  and  have  done  much  to  improve  the  methods 
of  investigation.  Notably,  Ernest  Maddox  by  his  writings, 
his  work  on  prisms,  and  the  introduction  of  the  double 
prism,  the  Wing  test,  and  especially  in  the  use  of  the  rod 
or  bar. 

Observations  of  the  gradual  development  of  the  sense 
of  vision  in  a  child  from  birth  show  a  continuous  process 
in  the  power  of  perception,  and  of  the  conscious  movement 
of  the  eye  towards  the  object  looked  at. 

The  movements  are  at  first  spasmodic,  irregular  and 
apparently  purposeless.  At  about  a  month  old  one  or 
other  eye  will  tend  to  fix  an  object,  and  will  gradually 
keep  fairly  steady  upon  it.  Later  the  two  eyes  will  work 
in  unison. 

Very  young  children  often  apparently  squint  ;  their 
fixation  power  may  be  fairly  good,  but  the  co-ordination 
of  the  eyes  is  imperfect,  the  fusion  faculty  is  not  developed. 
At  about  six  months  fusion  combines  the  two  eyes  in 
binocular  fixation,  and  later  with  more  accurate  muscle 
balance  the  eyes  follow  a  moving  object  together. 

At  five  or  six  years  the  power  of  vision  is  good  and 
the  fusion  sense  probably  does  not  develop  much  after 
this  age. 

An  important  control  over  binocular  and  perfect  vision 
must  lie  in  the  complex  but  splendid  arrangement  of  the 
nerve-paths  and  centimes  along  which  the  visual  impulses 
pass  from  the  retina  to  the  occipital  lobe. 

The  optic  nerve-fibres  from  the  right  or  left  halves  of 
each  pair  of  retinae  are  associated  with  the  right  or  left 
occipital  lobe. 

The  upper  fibres  pass  along  the  upper  portion  of  the 
optic  nerve  tracts  on  to  the  thalamus,  and  later  reach  the 
upper  part  of  the  calcarine  ai*ea  of  the  occipital  lobe. 
The  middle  fibres  pass  along  to  the  cuneate  and  lingual 

Some  of  the  fibres,  possibly  the  superior  ones,  go 
through  the  pulvinar  to  the  outer  surface  of  the  occipital 
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lobe  and  to  the  angular  gyrus.  The  functions  of  all  are 
blended  together  in  the  effort  to  obtain  perfect  sight. 

Without  tracing  the  exact  paths  it  may  be  said  that  the 
surface  of  the  retina  is  represented  around  the  calcarine 
fissure  and  in  the  occipital  pole,  and  that  here  the  field  of 
vision  is  spread  out  apparently  in  absolute  reproduction  of 
the  retinal  areas.  The  sight  here  perceived  must  have  a 
great  controlling  influence  over  the  proper  direction  of 
the  eyes  in  the  focussing  or  regarding  of  objects  in  the 
outer  world. 

The  tendency  to  the  central  proper  fixation  of  the  eyes 
is  congenital.  The  active  macula  is  soon  made  use  of 
by  the  child  at  a  few  months  old — he  learns  to  rely  on  its 
information,  and  later  learns  to  refer  other  objects  to  their 
proper  position  in  the  visual  field.  The  fusion  sense 
becomes  stronger,  the  habit  of  binocular  vision  is  acquired 
and  elaborated,  and  in  i^eturn  the  co-ordination  of  the 
nervous  impulses  and  of  the  muscle  balance  increase  in 
efficiency. 

When  the  muscles  are  strong  and  normally  innervated, 
and  the  fusion  sense  is  w^ell  maintained,  with  a  strong 
desire  to  co-operate  between  the  two  occipital  regions  in 
which  the  retinal  pictures  of  the  two  visual  fields  are 
represented,  binocular  vision  is  maintained  even  under 
difficulties. 

Even  in  some  cases  without  any  help  from  the  control 
of  fusion,  the  anatomical  balance  by  mere  natural  tension 
of  the  muscles  keeps  the  two  visual  axes  concomitant  and 
normal  in  position. 

The  direction  of  the  visual  axes  is  usually  correct.  If 
faulty  it  is  recognised  as  s(piinf,ov  realised  by  the  patient 
as  dij^lojna. 

The  normal  direction  c)f  the  axis  of  the  two  eyes  is 
maintained  by  a  proper  balance  of  the  orbital  muscles 
controlled  from  the  nuclei  in  the  mid-brain.  But  tliey 
also  come  under  the  influence  of  higher  brain  centres, 
nerve  impulses  passing  through  the  optic  radintions  by 
tlie  brarliinm  su])eriiis  into  the  ocular  nuclei. 
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The  static  balance  of  the  eyes  depends  on  the  muscles, 
their  origin,  insertion,  length  and  elasticity.  The  muscle 
fibres  ai-e  subject  to  the  nerves  supplying  them,  and  to  the 
varying  nervous  impulses  which  pass  through  the  nuclei 
reflexly  or  from  more  distant  portions  of  the  optic 
tracts. 

The  eyes  are  moved  into  and  maintained  in  the  posi- 
tions needed  by  certain  of  the  muscles,  which  are  steadied 
and  resisted  by  the  elasticity  of  their  opponents. 

The  position  of  the  eyes  after  death  or  under  chloroform 
is  usually  in  some  degree  of  divergence,  but  when  active, 
though  at  rest,  usually  show  a  tendency  to  slight  tonic 
convergence. 

Either  the  diverging  or  the  converging  muscles  ma}'  be 
a  little  the  stronger  in  any  given  case,  and  this  preponder- 
ance gives  a  tendency  to  the  position  of  the  eyeballs  ; 
but  usuall}'  the  proper  position  for  binocular  vision  is 
easily  maintained. 

In  normal  binocular  vision  the  visual  axis  of  each  eye 
passes  fi'om  the  object  looked  at  to  the  fovea — the  images 
on  the  two  maculae  become  perfectly  blended,  and  the 
properl}'  associated  areas  of  the  two  retinoe  are  super- 
imposed. 

The  perfect  position  of  the  two  eyes  is  maintained  in 
proper  balance  by  the  ocular  muscles.  In  most  cases 
there  is  a  perfect  equilibrium  of  motor  balance  together 
with  normal  nerve  control  under  the  varying  directions 
and  movements  of  seeing.  But  the  balance  is  not  infre- 
quently faulty  more  or  less  from  muscular  defect. 

In  slight  insufficiencies  binocular  vision  may  be  usually 
well  maintained  and  without  discomfort ;  but  under  con- 
ditions of  weakness  or  ill-health  the  muscular  insufficiency 
gives  rise  to  strain,  and  suitable  tests  may  show  the  faulty 
tendency.  In  other  cases  binocular  vision  is  difficult  to 
maintain  ;  a  greater  or  less  reflex  effort  is  needed  in  order 
to  keep  up  the  proper  position  of  the  visual  axes. 

The  desire  for  binocular  vision  associated  with  a  strong 
fusion  sense  stimulates  an   unconscious  eftort   to  maintain 
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proper  position  of  the  eyes^  but  may  cause  more  or  less 
discomfort. 

A  strong  fusion  sense  will  help  to  overcome  a  definite 
faulty  tendency  or  inequality  of  muscular  balance,  but  at 
the  cost  of  some  eye-strain  or  muscular  asthenopia ;  while 
at  times,  or  in  other  cases,  the  faulty  tendency  is  too 
great  to  be  overcome  by  the  balancing  power,  and  a 
temporary  squint  may  be  the  result,  this  being  the  more 
probable  where  there  is  a  weakness  of  fusion  power. 
Even  if  such  squint  is  not  manifest  its  tendency  can  be 
shown  to  be  present,  for  when  one  eye  is  screened  from 
the  object  looked  at  by  its  fellow,  and  watched,  it  will  be 
seen  to  wander  whither  the  muscular  balance  takes  it. 

The  position  of  static  equilibrium  (the  eyes  fixed  at 
distance,  the  position  of  the  visual  axes  practically  in 
parallelism)  is  the  starting-point  in  testing  for  heterophoria. 

When  the  position  of  the  eyes  and  the  influences  that 
maintain  binocular  vision  are  normal  the  condition  is 
called  "  orthophoria,"  but  when  there  is  any  tendency  to 
the  positions  of  the  visual  axes  being  out  of  line,  or  either 
eye  tends  in  the  least  to  wander,  any  such  faulty  ten- 
dencies are  grouped  under  the  term  '"'  heterophoria.'^ 

The  usual  primary  positions  of  the  eyes  are  less  liable 
to  instability  than  are  the  secondary  ones  :  their  balance 
is  automatic,  strengthened  by  habit,  and  governed  reflexly 
from  the  lower  basal  centres,  while  unusual  secondary 
positions  are  guided  by  volition  and  conti'olled  from  the 
higher  nerve  centres  in  the  brain. 

Although  under  good  conditions  the  eyes  are  straight 
and  see  normally,  enervating  causes  and  ill-health  weaken 
nervous  control,  and  if  there  is  a  slight  tendency  to  faulty 
position  of  the  eyes  or  faulty  balance  of  the  muscles,  such 
defect  may  now  become  manifest  by  disturbance  of  vision 
or  discomfort.  We  know  that  occasional  squints  or  double 
vision  can  develop  during  fevers  or  other  forms  of  ill- 
health — during  the  teething  of  children,  etc. — and  in  some 
cases  squints  i*ecur  periodically. 

Now  although  typical  S(|uint  is  essentially  a  defect  due 
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to  weak  fusion  power,  nnd  heterophoria  is  essentially 
dependent  on  muscular  insufficiency,  the  two  conditions 
in  my  opinion  overlap  one  another.  They  pass  from  one 
into  the  other  :  the  very  existence  of  heterophoria  is  shown 
and  proved  by  tests  Avhich  demonstrate  a  condition  of 
diplopia  or  want  of  symmetrical  fixation.  And  how  are 
we  to  designate  the  conditions  which  lie  between  a  manifest 
diplopia  or  squint  and  a  lateiit  tendency  to  it,  which  is 
indeed  heterophoria. 

Some  patients  show  curious  anomalies  in  the  pose  of  the 
head,  or  in  the  expression  of  the  facial  muscles  ;  and  such 
may  be  associated  with  deficiencies  of  the  ocular  muscles 
or  with  errors  in  the  declinations  of  the  eyes,  or  of  their 
tendencies  up  or  down.  These  may  be  accounted  for  by 
the  close  relationship  of  the  anterior  longitudinal  bundles, 
and  of  the  lemniscus  or  fillet  with  the  corpora  quadri- 
gemina  and  the  ocular  nuclei  in  the  mid-brain. 

Mr.  Jameson  Evans  : 

I  am  glad  to  find  that  Mr.  Richardson  Cross  has  fully 
discussed  the  wider  and  complex  subject  of  binocular 
vision,  and  I  shall  therefore  restrict  my  remarks  to 
heterophoria  in  its  limited  sense  of  latent  deviations 
which  are  comitant  in  character.  In  this  way  I  shall 
avoid  the  discussion  of  noncomitant  heterophoria  due  to 
paresis  or  aberrant  insertion  of  muscles,  Avhere  binocular 
vision  is  maintained  in  the  ordinary  way,  but  the  amount 
of  latent  deviation  varies  in  degree  in  different  parts  of 
the  field  of  fixation.  Further,  I  have  no  remarks  to  make 
on  cyclophoria. 

It  appears  to  me  that  most  of  the  cases  of  heterophoria 
we  have  to  deal  with  are  lateral  deviations — eso-  or 
exophoi'ia.  Hyperphoria  must  be  regarded  as  more  or 
less  of  a  separate  entity,  but  its  features  certainly  seem  to 
be  modified  to  a  great  extent  by  the  state  of  balance  of 
the  converofent  and  divergent  functions.  As  convergence 
plays    such    an    important     part    in     the     aetiology     and 
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symptomatology  of  lieterophoria  I  should  like  to  refer  to 
the  physiology  of  convergence. 

Following  Maddox's  description  we  recognise  three 
elements  of  convergence  : 

(i)  Tonic  convergence,  by  means  of  which  the  visual  axes 
are  brought  to  practical  parallelism,  so  that  on  viewing  a 
distant  object,  and  occluding  one  eye,  it  either  remains 
undeviated  or  only  deviates  slightly. 

(ii)  Accommodative  convergence,  which  is  due  chiefly  to 
sympathy  with  accommodation,  but  partly  also  to  the 
habit  of  converging  when  attention  is  directed  to  a  near 
object.  Its  amount  depends  upon  the  amount  of  accommo- 
dation required.  As  a  rule  each  dioptre  of  accommodation 
is  accompanied  by  about  three-fourths  of  a  metre  angle  of 
associated  convergence  [e.  g.  4  D.  accommodation  with 
3  m.a.  convergence). 

The  deficit  of  1  m.a.  is  made  up  by  the  third  factor, 
viz.  : 

(iii)  Refle:r  convergence  or  fusion  convergence,  by  means 
of  which  the  two  images  brought  together  by  the  first  and 
second  factors  are  fused  into  one.  Its  reality  is  shown  by 
the  fact  that  in  fixing  a  near  object  there  is  a  (physio- 
logical) deviation  of  the  eyes  if  the  desire  for  fusion  is 
suppressed  by  screening  one  eye  or  by  rendering  the 
images  dissimilar  or  widely  separated.  This  visual  reflex 
which  co-ordinates  (i)  and  (ii)  is  a  vei'y  important  factor 
in  heterophoria,  since  it  is  constantly  in  action  during 
waking  hours,  and  being  a  later  development  of  higher 
evolution  is  liable  to  give  rise  to  symptoms  of  ocular 
fatigue  which  can  be  relieved  by  the  wearing  of  abducting 
prisms. 

A  disturbance  of  any  or  all  of  these  three  convergent 
factors  may  give  rise  to  distressing  symptoms  which  are 
generally  grouped  under  the  vague  term  of  "  muscular 
asthenopia."  On  the  other  iiand  heterophoria  may  not 
cause  any  symptoms,  and  then  there  is  no  occasion  to  deal 
with  it  therapeutically.  Where  .symptoms  of  muscular 
asthenopia  ajipear  it  is  necessary  to  in(iuii-e    which    of  the 
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three  factors  is  chiefly  at  fault.  For  this  purpose  we 
test  the  amount  of  accoinniodative  power  by  sucli  means 
as  the  hair  optometer  or  small  reading  type,  the  power  of 
adduction  and  abduction  by  means  of  the  prism-verger, 
the  latent  convergence  or  divergence  by  means  of  the 
Maddox  rod  for  distance,  and  liis  wing  test  for  near  (in 
both  cases  with  the  refi-active  correction  worn). 

It  is  generally  regarded  that  the  normal  convergence 
near-point  should  be  5'5  cm.  except  in  presbyopia,  where 
it  may  be  8—9  cm.,  and  anything  more  remote  than  this  is 
indicative  of  convergence  insufficiency  or  divergent 
strabismus.  In  the  main,  however,  we  are  guided  as  to 
diagnosis  and  treatment  by  the  results  of  the  "  rod  "  and 
"  wing  ^'  tests  and  the  following  rules  : 

"  A  deviation  which  increases  notably  in  near  vision 
indicates  in  general  an  anomaly  of  convergence,  and  a 
deviation  which  is  essentially  greater  for  distance  than 
for  near  points  to  a  divergence  anomaly.'^ 

Whether  these  tests  as  applied  during  one  examination 
give  us  the  true  amount  or  kind  of  latent  deviation  I  am 
not  in  a  position  to  state,  but  it  has  been  suggested  that  we 
might  get  very  different  results  after  prolonged  atropinisa- 
tion  or  after  exclusion  of  one  eye  for  several  days. 

It  is  generally  considered  that  an  esophoria  may  be  due 
to  convergence  excess  or  divergence  insufficiency,  but  if 
both  conditions  co-exist  we  get  an  esoti-opia — at  any  rate 
after  a  time.  The  same  remark  applies  to  exophoria  due 
to  divergence  excess  or  convergence  insufficiency  where 
the  two  conditions  combined  would  produce  a  divergent 
strabismus. 

According  to  Sherrington's  law,  excess  of  stimulation  of 
one  movement  produces  inhibition  for  the  centre  of  the 
opposing  movement  and  vice  uemd,  and  from  this  we  might 
argue  that  convergence  or  divergence  excess  would  inevit- 
ably lead  to  weakness  of  the  opposing  action  and  therefore 
to  the  combined  actions  resulting  in  the  development  of 
squint,  but  I  do  not  think  that  this  happens  in  most  cases 
of   heterophoria    in    adults.      As    to    the    causes    of   these 
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anomalies  of  convergence  and  divergence,  we  appear  to 
be  agreed  and  definite  as  to  some  cases  and  very  indefinite 
and  doubtful  as  to  others. 

(a)  Convergence  excess  is  usually  accommodative,  i.  e.  due 
to  forced  accommodation  as  in  hypermetropia,  astigmatism, 
feeble  accommodative  power,  medial  opacities,  bad 
illumination,  and  in  wearing  minus  glasses  for  the  first 
time. 

A  non-accommodative  form  is  described  and  ascribed 
to  liystei'ia  and  "  conditions  pi'oducing  spasm" — both  very 
vague  expressions.  Perhaps  these  are  due  to  reflex 
irritation  through  the  cerebrospinal  or  sj^mpathetic 
systems  as  exemplified  by  teething  and  intestinal  worms 
in  children. 

(b)  Convergence  insufficiency  is  also  often  accommodative, 
e.  g.  in  myopia.  We  occasionally  find  it  in  hypermetropia 
and  presbyopia  Avhen  using  plus  lenses  for  the  first  time. 
Convergence  may  be  relaxed  in  those  who  cannot  see 
well  for  near,  e.  g.  in  presbyopes,  higher  hypermeti'opes 
and  anisometropes,  and  in  such  cases  convergence 
insufficiency  may  be  relieved  by  the  use  of  plus  lenses. 

A  non-accommodative  form  of  convergence  insufficiency 
appears  to  have  a  genuine  existence,  and  may  be  due  to 
traumatic  neuroses,  hysteria,  neurasthenia,  myasthenia, 
debilitated  conditions  and  septic  infections — particularly 
those  due  to  nasal  sinusitis.  If  we  regard  primary 
divergence  excess  as  a  reality,  convergence  insufficiency 
would  probably  be  associated  with  it. 

Divergence  excess  as  a  primary  condition  seems  hard  to 
realise  apart  from  a  condition  where  the  externi  have  a 
mechanical  advantage,  f.  g.  in  wide  orbits,  and  I  should 
say  that  it  is  generally  secondary  to  convergence 
insufficiency. 

Divergence  insufficiency  is  also  usually  secondary  to 
convergence  excess,  except  where  the  externi  are  acting 
under  a  mechanical  disadvantage.  As  to  the  symptoms 
of  lieterophoria,  there  is  nothing  definite  to  distinguish 
those  of  UHiscular  astheno])iji  from  accommodative  asthen- 
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opia.  rain  in  the  eyes  and  head,  conjunctival  in-itatioii, 
blurring"  of  vision  after  close  work  are  common  to  both,  but 
occasional  diplopia,  giddiness  and  dizziness,  digestive  and 
general  nei'vous  disturbances,  especially  when  they  arise 
after  observing  objects  in  motion,  nisiy  be  regarded  as 
symptoms  of  failure  to  maintain  binocular  vision  and 
exhaustion  of  the  convergent  and  fusion  centres.  This 
exhaustion  seems  pronounced  in  cases  where  the  difficulty 
of  fusion  is  in  the  vertical  meridian,  and  for  this  reason 
the  latter  symptoms  are  often  found  with  hyperphoria. 

Treatment  of  heterophoria  resolves  itself  in  the  main 
into  the  correction  of  convergence  excess  and  insufficiency 
and  their  causes.  To  a  great  extent  this  applies  even  to 
hyperphoria.  The  methods  adopted  include — correction 
of  error  of  refraction.  Constitutional  treatment,  including- 
the  eradication  of  septic  foci.  General  tonic  treatment 
undoubtedly  influences  the  three  convergent  factors  and 
particularly  the  amplitude  of  the  fusion-convergence 
reflex.  Prisms  may  be  used  to  exercise  the  muscle  or 
muscles  which  appear  to  be  underacting.  Exercises  with- 
out prisms,  e.  g.  convergent  exercises,  by  approximating 
some  object  towards  the  eyes  whilst  maintaining  binocular 
vision,  or  divergent  exercises  with  the  amblyoscope,  may 
be  employed.  The  use  of  prisms  for  the  relief  of  an 
underacting  muscle  must  be  resorted  to  when  exercises 
are  not  applicable  or  have  failed  in  their  effect.  Under 
these  circumstances  we  must  recognise  that  they  are  of 
the  nature  of  a  crutch,  and  a  tacit  admission  of  failui-e,  on 
our  part,  to  cure  the  defect.  Still  the  defect  per  ^-e  is  of 
no  consequence  as  long  as  it  does  not  give  rise  to  any  ill- 
effects.  It  is  pretty  well  recognised,  I  think,  that  the 
majority  of  latent  deviations  call  for  no  treatment  at  all. 
Hyperphoria  causing  distressing  symptoms  can  often  be 
treated  successfully  by  means  of  relieving  prisms,  but 
even  here  the  correction  of  refractive  errors  is  of  primary 
importance.  Prism  exercises  are  seldom  tried.  I  have 
no  experience  of  operative  measures  for  the  relief  of 
symptoms    of    heterophoria.      1   cannot    recall    a    case   of 
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comitant  heterophoria  in  which  such  a  procedure  seemed 
called  for. 

Mr.  E.  H.   Stack  (Bristol) 

said  he  would  confine  his  remarks  to  hyperphoria.  He 
had  been  through  his  last  2000  cases  and  was  surprised 
to  find  80  in  which  there  was  one  degree  or  over  of  this 
condition,  and  in  42  of  these  he  had  given  prisms — that 
was,  in  about  2  per  cent,  of  all  his  cases.  There  were  five 
women  to  two  men — 75  per  cent. — between  the  ages  of  25 
and  50.  He  had  written  to  those  whom  he  had  not  seen 
since  prisms  had  been  ordered,  or  not  ordered,  for  a 
candid  opinion  as  to  whether  they  were  comfortable  or 
not.  About  10  per  cent,  of  those  who  had  not  been  given 
prisms  complained  of  some  discomfort,  while  those  who 
had  had  piisms  practically  all  said  they  were  satisfied.  It 
was  difficult  to  lay  down  rules  for  ordering  prisms.  In  those 
who  had  not  been  wearing  glasses,  unless  over  H  degrees, 
he  did  not  order  prisms  the  first  visit.  With  one  eye  to 
some  extent  amblyopic  he  depended  chiefly  on  two  points 
— that  diplopia  could  be  fairly  easily  induced  by  prisms  or 
coloured  glasses,  and  that  the  coi*recting  prism  gave  a  very 
definite  sense  of  comfort  both  for  distance  and  reading. 

He  never  ordered  prisms  in  those  cases  in  which  there 
was  orthophoria  Avhen  under  atropine,  but  he  would  like 
to  know  the  practice  of  others  on  this  point.  When  the 
patient  was  much  run  down  it  was  better  to  procrastinate. 

As  to  causation,  it  was  an  acquired  condition.  It  was 
certainly  uncommon  in  children.  Sixteen  was  his  youngest 
case,  though  he  admitted  he  had  not  examined  in  the 
school  clinics  as  a  routine.  It  was  also  uncommon  without 
s,  fairly  definite  amount  of  error  in  refraction,  and  nearly 
always  with  more  than  a  trace  of  astigmatism;  many  had 
a  definite  debility  of  some  sort  and  the  symptoms  and 
necessity  for  prisms  in  these  cases  often  disappeared, 
though  the  hyperphoria  generally  remained  and  was  pretty 
constant  in  its  amount. 

He  thought  the  imbalance  was  a  reflex  from   local  con- 
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ditions  in  the  eye  often  agg-ravated  by  various  other 
factoi's.  To  mention  a  few,  he  had  found  it  in  two  cases 
of  diabetes,  in  one  of  Graves's  disease,  in  two  of  early 
cerebral  tumour,  and  in  at  least  one  of  sinusitis.  He  had 
not  found  it  as  a  cause  of  migraine.  In  one  case  the  pain 
had  been  so  severe  that  the  patient  liad  been  treated  for 
some  time  for  supra-orbital  neuralgia. 

Mr.   Harrison  Butler 
said  that  using  the  Maddox  wing-test  lie  was  finding  that 
a  lai'ge   number  of  presbyopes  also   showed  considerable 
convergence  insufficiency,  and  were  made  very  comfortable 
by  prisms  base  in  up  to  a  total  of  4°. 

He  emphasised  the  fact  that  esophoria  and  exophoria 
were  liable  to  great  variations.  It  was  quite  common  to 
treat  a  large  heterophoria  with  prisms,  and  to  find  at  a 
subsequent  examination  that  the  defect  had  disappeared 
and  that  the  prisms  wei-e  now  causing  discomfort.  For 
this  reason  these  cases  of  heterophoria  should  be  examined 
frequently.  This  did  not  appear  to  apply  to  hypophoria 
in  which  the  deviation  found  with  the  Maddox  rod  was 
apt  to  be  permanent.  These  patients  with  hypophoria 
were  grateful  for  prisms  up  and  down, 

Mr.  Hay 

connnented  upon  the  fact  that  it  was  considered  necessary 
to  test  for  hetei-ophoria  with  corrected  vision  if  really 
scientific  work  was  to  be  done.  With  the  present 
spectacle  frames,  however,  it  was  not  possible  to  centre 
the  trial  lenses  in  a  vertical  direction  for  both  eyes 
simultaneously,  and  whereas  on  the  one  hand  the  amount 
of  hypophoria  was  usually  a  small  one,  on  the  other  hand, 
the  vertical  separation  between  the  two  pupils  might  be  a 
matter  of  several  millimetres,  and  the  decentration  of  one 
of  the  lenses  by  such  an  amount,  especially  in  the  higher 
powers,  would  obviously  lead  to  ei'ror  in  estimating  the 
amount  of  hypophoria. 

The  provision  of  better  trial  frames  for  these  tests  was 
becoming  of  increasing  importance. 
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Ml'.  Beatson  HiKi) 
said  that  he  had  found  there  were  double  the  number  of 
females  presenting  heterophoria  as  males.  On  looking 
through  his  notes  he  found  17  per  cent,  of  exophoria  of 
over  2  prism  dioptres  and  he  had  ordered  prisms  in 
3  per  cent,  of  these  cases.  If  the  convergence  was  good 
he  did  not  order  prisms. 

He  had  found  only  5  per  cent,  of  hypophoria  of  over 
2  prism  dioptres. 

A  large  percentage  of  heterophorias  falls  between  the 
ages  of  41  and  50.  He  found  that  hyperphoria  was  often 
much  less  for  near  than  the  distance. 

The  President  (Mr.  Cridland), 
in  summing  up  the  discussion,  said  that  optometry  was  as 
much  an  art  as  a  science  and  one  must  estimate  the 
personal  factor  in  each  case.  He  was  always  cautious 
in  the  prescribing  of  prisms,  and  considered  an  accurate 
correction  of  the  refraction  a  most  important  point. 


Meeting  held  in  Shrewsbury,  June  13th,  1922. 
25.  A  case  of  traumatic  iridodialysis. 
By  Russ  Wood  and  F.   A.  Anderson. 


26.  A  case  of  tuberculosis  of  the  conjunctiva. 
By  Russ  Wood  and  F.  A.  Anderson. 

Mr.  Russ  Wood  said  he  had  tried  calcium  collosal,  also 
he  had  given  T.  O.  every  eighth  day  in  doses  from  '0001 
to  '01  mgrm.  also  guaiacol  subconjunctivally. 

The  President  said  he  gave  T.R.  in  doses  of  joooo 
mgrm.  every  second  day  and  continued  the  treatment  for 
two  months. 

Mr,  T.  Harrison  Butlkr  suggested  diathermy  or  radium. 


27.  A  case  of  'posterior  Irnticonus  with  coniiective-fisstie 
changes  at  the  disc. 

Jiy   Russ   Wood  and   F.   A.  Andkrson. 
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28.   Two  casea  of  epithelial  inlays  for  contracted  .sockets. 

By  Russ  Wood  and  F.  A.  Anderson. 

The  results  were  good,  the  patients  being  able  to  wear 
their  artificial  e3-es  quite  well.  The  skin  had  been  taken 
from  the  inner  surface  of  the  arm. 


29.  A  cane  of  choroiditis  in  both  eyes  at  the  macula 
simulating  familial  choroiditis. 
By  Russ  Wood  and  F.  A.  Andicrson. 

The  case  was  discussed  by  the  President  (Mr.  A.  B. 
Cridland)  and  Mr.  T.  Harrison  Butler,  who  thought  it 
might  be  congenital,  but  Mr.  Russ  Wood  pointed  out  that 
there  had  been  considerable  improvement  under  treatment 
with  mercurial  inunctions,  diaphoresis  and  a  mixture  of 
mei'cury  and  potassium  iodide. 


30.  A  note  on  two  cases  of  cervical  rihs  with  eye  symptoms. 
By  T.  Harrison  Butler. 

E.  M.  T — ,  ast.  20  years,  female,  came  to  the  Warneford 
Hospital  in  December,  1921.  She  complained  that  two 
years  previously  her  pupils  had  become  unequal,  and  that 
from  this  period  she  had  suffered  from  headache. 

Examination  showed  that,  apart  from  the  pupils,  both 
eyes  were  perfectly  normal  with  no  refractive  error.  The 
right  pupil  in  normal  daylight  measured  3*5  mm.,  the  left 
6*5  mm.  Both  pupils  reacted  normally.  Cocaine  instil- 
lation had  no  action  whatever  upon  the  right  eye,  whereas 
the  left  dilated  ad  maximum.  Horner's  syndrome  was 
present.  In  addition  to  the  contraction  of  the  pupil  there 
was  slight  ptosis  and  some  enophthalmos.  The  right  side 
of  the  forehead  was  dry,  the  left  moist.  The  girl  flushes 
more  on  the  left  side  than  on  the  right. 

A  careful  examination  was  made  to  trace  a  cause  for  this 
complete  paralysis  of  the  right  cervical  sympathetic  nerve. 
There  was  a  saddle-nose,  but  this  was  due  to  falling  upon 
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the  fender  in  childhood.  The  Wassermann  was  negative. 
I  could  find  no  history  of  tuberculosiSj  nor  did  the  physical 
examination  afford  any  evidence  of  phthisis. 

The  idea  flashed  through  my  mind  that  this  might  be 
a  case  of  cervical  ribs,  and  the  X-ray  picture  confirmed 
this  guess. 

The  skiagram  shows  a  typical  cervical  rib  on  each  side. 
As  there  was  no  neuralgia  or  other  symptom  of  an  urgent 
type,  it  seemed  to  me  that  it  would  be  quite  unjustifiable 
to  perform  any  operation  for  the  removal  of  these  extra 
ribs,  the  more  so  because  no  improvement  could  be  ex- 
pected in  the  sympathetic  paralysis. 

The  second  case  had  quite  different  symptoms.  It  is 
curious  that  she  came  to  see  me  privately  two  days  after 
I  had  examined  E.  ]\I.  T — ,  and  it  was  this  coincidence 
which  led  me  to  the  correct  diagnosis. 

Miss  M.  W — ,  ffit.  33  years,  complains  that  she  has  a 
peculiar  feeling  in  her  head.  Her  nerves  are  wrong. 
Her  eyes  ache,  the  right  more  than  the  left.  Hev  right 
eye  cannot  stand  the  light,  especially  early  in  the  morning. 
She  has  severe  neuralgic  pains  in  the  right  side  of  the 
neck,  and  these  radiate  down  the  right  arm.  All  these 
troubles  followed  influenza  three  yeai-s  ago. 

There  was  no  error  of  refraction  or  muscle  balance,  and 
both  fundi  were  perfectly  normal.  There  was  no  history 
or  symptoms  of  any  nasal  trouble,  and  the  blind  spots 
tested  on  Bjerrum's  screen  were  normal  in  size.  The 
fields  of  vision  were  not  diminished.  Physical  examination 
of  the  nose  showed  no  obvious  abnormality.  The  right  eye 
is  slightly  injected  and  flushes  easily. 

In  the  light  of  the  last  case,  I  thought  that  there  might 
be  a  cervical  rib  pressing  upon  the  brachial  plexus  and 
irritating  the  cervical  sympathetic.  An  X-ray  picture 
.showed  that  this  was  the  case. 

Miss  M.  W —  went  to  Edinburgh  and  1  think  consulted 
Mr.  Sym.  This  is  a  case  in  Avhich,  because  of  the  pain, 
it  would  be  quite  justiflable  to  remove  the  ribs.  I  believe 
that  the  operation  is  a  formidable  one. 
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REPOllTS. 

Meeting  held  at  Manchester,  October  14th,  1921. 

1.    Visual  fields  in  lesions  of  the  nervous  system. 

By  J.  Gray  Clkgg. 

Dr.   J.    Gray  Clegg,  of   Manchester,  read  a    paper  on 

visual  fields  in  lesions  of  the  nervous  system.      Of  20,000 

patients   he  had  made   a  charted  record  of   the  fields  of 

some  900  individuals— that  is,  about  4-5  per  cent.       He 

confined   his    attention    chiefly    to    those   connected   with 
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affections  of  the  nervous  system.  After  showing  slides 
illustrating  the  visual  paths  and  centres,  charts  of  the 
defects  noted  in  papillcfidenia  as  such,  those  in  primary 
optic  atrophy  and  retrobulbar  neui*itis  were  exhibited. 
There  were  several  diagrams  of  the  results  of  trauma 
of  the  optic  nerve,  of  which  two  showed  entire  loss  of 
an  altitudinal  half  of  the  field,  one  a  central  absolute 
and  another  a  paracentral  absolute  scotoma.  Various 
effects  of  pituitai-y  disease  were  described.  He  also  pro- 
duced hemianopic  fields ;  those  of  right-sided  loss  were 
associated  with  mind-blindness  in  one  and  word-blindness 
in  two  cases.  Quadrant  anopsia  was  shown  twice,  once  of 
an  inferior  and  once  of  a  superior  type.  He  had  also  come 
across  one  case  of  hemichromatopsia  and  word-blindness. 
Another  remarkable  field  presented  a  small  remaining 
central  area  of  sight  after  a  left  hemianopsia  in  1903  and 
a  right  hemianopsia  in  1911.  An  interesting  case  was 
that  of  a  patient  with  inferior  altitudinal  hemianopsia 
affecting  both  fields.  One  illustrated  the  changes  in  a 
case  of  tumour  of  the  left  auditoiy  nerve.  Lastly,  the 
peculiarities  of  fields  of  vision  in  the  psychoneuroses  were 
exhibited. 


Meeting  held  at  Sheffield,  November  11th,  1921. 

2.   AhnoriiiaUtie-s  of  the  ocular  nmscles;  and  their 
treatment. 

By  G.  H.  PooLEY. 

Mr.  President,  Ladies  and  Gentlemen, — I  have  chosen 
for  my  subject  to-day  the  various  deviations  of  the  ocular 
axes  usually  found  in  practice. 

I  will  begin  with  what  are  commonly  called  muscle 
errors  as  found  in  the  ordinary  routine  examination. 

A  few  people  have  no  muscle  error,  but  the  commonest 
position  for  the  eyes  at  rest,  as  determined  by  the  Maddox 
rod,  is  one  of  slight  latent  convergence  from  1  to  2 
degrees  in  extent. 
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Latent  convergence  ot"  more  than  5  or  (5  degrees  is 
uncommon.  Latent  divergence  of  from  1  to  4  deirrees  is 
fairly  common  ;  more  tlian  this  is  uncommon,  but  cases  of 
about  12  degrees  turn  up  from  time  to  time. 

Hyperphoria  of  ^  to  1  degree  is  quite  common,  of  from 
1  to  6  degTees  by  no  means  uncommon,  while  there  are 
just  a  few  cases  in  which  from  10  to  20  degrees  are  to  be 
found.  To  define  my  meaning,  I  may  say  that  I  exclude 
from  the  above  category  all  cases  where  there  is  any 
history  of  recent  accident  or  paresis,  or  where  the  devia- 
tion of  the  axes  of  the  eyes  varies  in  different  positions  of 
the  eyeballs,  as,  on  looking  up  or  down,  right  or  left,  as 
it  does  where  one  or  more  of  the  ocular  muscles  is  not 
working  properly,  or  where  fusion  of  the  images  of  the 
two  eyes  is  not  commonly  attained  and  maintained,  though 
not  without  trouble  and  occasional  lapses. 

My  custom  is  to  examine  every  private  patient,  except 
emergency  ones,  Avith  the  Maddox  rod,  and  if  I  find  any 
deviation  of  axis  I  measure  it  with  prisms,  taking  the  last 
prism  which  fails  to  correct  as  a  measure,  and  deal  with 
it  as  follows  : 

Patients  seem  to  be  comfortable  if  en-ors  of  undue 
convergence  are  left  untreated. 

Divergence. 

In  all  these  cases  the  power  of  convergence  must  be 
estimated.  Take  a  prism  of  about  10  degrees  and  insert 
it  base  downwards  in  a  trial  spectacle  frame  in  front  of 
one  eye,  and,  keeping  the  lamp  burning  at  the  bottom  of 
the  visual  test  board  at  6  yards,  ask  the  patient  how  many 
lights  there  are.  Move  the  prism  a  little,  if  only  one  is  seen, 
there  is  quite  probably  suppression  of  one  image — that  is, 
the  patient  has  monocular  vision,  using  each  eye  alternately. 

If  and  when  two  images  ai'e  seen  one  above  the  other, 
rotate  the  prism  until  its  base  is  outward  and  the  patient 
sees  the  two  images  on  the  same  level.  If  the  two  images 
fuse,  well  and  good;  there  is  ample  power  of  convergence. 
If  the  two  images  do  not  fuse  reduce  the  sb'ength   of  the 
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pi'isms  to  9,  8,  7,  etc.,  quickly,  so  as  not  to  allow  the 
images  to  fuse  when  the  patient  is  without  a  pi-ism,  and 
go  on  until  the  images  do  fuse. 

If  the  patient  cannot  fuse  the  images  against  a  prism  of 
8  degrees  base  out,  convergence  is  defective  and  must  be 
assisted. 

This  can  be  done  by  ordering  prisms  base  in,  for  near 
work  only,  of  such  a  strength  as  to  enable  the  patient  to 
fuse  against  an  8  prism  base  out,  /.  e.  if  the  patient  could 
only  fuse  a  prism  of  2  base  out,  order  a  3  prism  base  in 
each  eye.  If  the  error  is  a  big  enough  one  to  require  a  6 
prism  base  in  each  eye  the  weight  of  the  glass  is  a 
considerable  item  and  the  skin  of  the  patient's  nose  is 
likely  to  suffer,  so  that  a  tenotomy  of  one  external  rectus 
must  be  considered:  this  gives  from  10  to  12  degrees  less 
of  diversrence  or  of  extra   conversfence.      Muscle  traininsT 

o  fr  o 

exercises  are  also  useful. 

Hypekphokia. 

Here  errors  of  a  half  degree  or  less  may  usually  be 
ignored.  When  the  error  is  greater  it  should  be  measured 
again  by  means  of  red  and  green  glasses  and  corresponding 
lights.  If  the  error  disappears  under  this  test  it  may 
usually  be  ignored;  if  it  persists,  try  the  patient  with  the 
correcting  prism  shown  by  the  later  test  and  the  correc- 
tion for  any  error  of  refraction,  and  ascertain  if  the  prism 
is  tolerated;  if  so,  order  it;  if  not,  reduce  the  strength  of  the 
prism  till  it  is  tolerated  and  then  order  it.  If  the  prism 
is  less  than  2,  it  may  be  ordered  base  up  in  one  eye,  which 
is  more  comfortable  than  a  prism  base  down  for  reading; 
if  more  than  2,  it  should  be  divided  between  the  two  eyes. 

In  some  cases  the  power  of  fusing  against  prisms  base 
up  and  base  down  i-espectively  will  give  useful  informa- 
tion. For  high  degrees  of  hyperphoria,  the  question  of 
lengthening  one  or  both  of  the  recti  conceimed  will  come 
in,  but  though  the  immediate  effect  is  fairly  good,  from 
8  to  10  degrees  being  gained,  the  gain  is  largely  transient 
and  the  end-r(>snlt  barely  justifies  the  operation. 
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I  find  that  where  a  hyperphoria  is  partly  corrected  by 
a  prism,  which  gives  immediate  comfort,  the  patient  will 
return  about  every  two  years  and  require  a  stronger 
prism  to  give  relief,  until  nearly  the  whole  original  error 
is  corrected,  but  I  do  not  find  that  the  total  error  becomes 
appreciably  larger ;  on  the  other  hand  I  often,  to  my 
surprise,  find  the  power  of  convergence  increase  where 
prisms  have  been  Avorn  for  near  work  only,  though  no 
exercises  have  been  systematically  carried  out. 

Acquired  Hyperphoria. 

This  is  a  rare  condition,  of  which  I  have  seen  three 
cases.  The  first,  a  Mrs.  T — ,  whom  I  saw  in  1911,  had  6 
prism  base  down  left  when  I  first  saw  her  in  April,  when 
she  also  had  slight  blurring  of  her  optic  discs  but  no  true 
optic  neuritis.  In  May  there  was  no  change  in  the  amount 
of  the  prism.  In  June  the  hyperphoria  had  changed  and 
the  prism  had  to  be  reversed  to  7  base  up  left. 

In  September  the  prism  was  1  base  up  left.  Shortly 
after  this  she  died  suddenly.      No  P.M.  was  allowed. 

She  probably  had  an  intracranial  tumour,  secondary  to 
uterine  neoplasm.  Hysterectomy  had  been  performed  a 
year  or  two  before  I  sa\v  her. 

The  next  case,  a  man  of  the  middle  forties,  had  intense 
headache,  optic  neuritis  was  well  marked,  and  a  marked 
hyperphoria  which  varied  in  degree.  He  died,  and  an  intra- 
cranial tumour  was  found  in  his  Sylvian  fissure.  In  1903 
he  had  \  degree  of  hyperphoria.  In  April,  1912,  his 
hyperphoria  was  2  base  down  left ;  in  October,  1913,  6 
base  up  left;  in  December,  1913,  8  base  up  left;  in 
April,  1914,  8  base  up  left.  In  September,  1914,  there 
was  no  hypei-phoria,  he  died  soon  after  this. 

The  third  case,  a  soldier  who  had  been  trephined  in 
France  for  g,s.w,,  had  a  marked  hyperphoria,  but  no 
optic  neuritis,  I  suspected  an  intracranial  lesion.  The 
skull  was  reopened  and  six  yards  of  gauze  removed,  after 
which  the  hyperphoria  disappeared. 

In  another  case    I   found   hyperphoria    of   recent   onset 
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in  an  ex-South  African  constable  ;  he  had  also  Ai'gyll- 
Robertson  pupils  and  a  positive  W.R.  In  May,  1912,  he 
had  2  prism  base  down  left  ;  in  August,  1912,  he  had  5 
prism  base  down  left;  in  November,  1912,  he  had  3 
prism  base  down  left  ;  in  May,  1917,  he  had  2  base  down 
left. 

Under  energetic  treatment,  including  heavy  inunction 
of  mercury  by  a  masseur,  he  improved  so  much  that  he 
served  in  East  Africa  as  an  officer  and  stood  the  campaign 
there  well. 

Squints. 

Concomitant. — Why  do  these  occur  ?  Why  are  they 
often  not  noticed  until  childi-en  are  several  years 
old  ? 

Newly  born  children  do  not  use  their  two  eyes  together 
until  they  are  about  twelve  months  old.  The  tracts  in  the 
brain  which  connect  the  higher  centre,  probably  in  the 
frontal  lobe,  wath  the  lower  centres,  do  not  receive  their 
medullary  sheaths  till  then,  and  are  not  functionally  active 
until  they  do.  In  cases  of  squint  something  prevents  the 
fusing  of  the  images  of  the  two  eyes  ;  what  is  it?  I  should 
say— 

(1)  Dissimilarity  of  images,  i.e.  one  eye  differing 
markedly  from  the  other  in  error  of  refraction,  one  being 
nearly  normal,  and  one  either  highly  myopic  or  hyper- 
metropic. 

(2)  Marked  hypermetropia  with  over  accommodation 
and  over  convergence. 

(3)  In  cases  with  a  small  amuunt  of  hy]iermetro]iia  or 
myopia,  equal,  or  nearly  so  in  each  eye,  and  with  no 
amblyopia,  hyperphoria  may  cause  it. 

One  man,  iBt.  40  years,  saw  ^  with  each  eye  Avith  a 
correcting  glass,  but  had  over  40  degrees  of  conver- 
gence. After  operation  and  correction  of  the  remain- 
ing hyperphoria  lie  acquired  stereoscopic  vision  after 
exercise. 

In    another   case,    a   girl,    jut.    10    years,    who  was  first 
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operated  on  in  August,  1914,  acquired  good  stereoscopic 
vision  after  stereoscopic  exercise.  She  stopped  tliese  and 
returned  in  1919,  with  a  recurrent  convergent  S((uint. 
After  another  operation  in  January,  1920,  she  recovered 
stereoscopic  vision  and  has  kept  it,  so  that  even  the 
gaining  of  stereoscopic  vision  does  not  always  mean 
permanent  cure. 

I  believe  tliat  the  obvious  hyperphoria  one  often  sees 
with  a  converging  squint  is  the  cause  of  the  convergence 
more  frequently  than  it  is  caused  by  the  convergence ; 
other  muscle  errors  may  also  act  similarly. 

(4)  Occlusion  :  Any  temporary  covering  of  one  eye 
at  an  early  age  may  possibly  lead  to  want  of  further 
development  or  even  retrogression,  the  development  of 
squint  and  amblyopia,  but  I  am  by  no  means  convinced 
of  this. 

One  boy,  aet.  7  years,  cut  his  lids  at  the  inner  canthus 
with  a  broken  plate.  Apparently  his  eyes  were  then  straight 
and  his  conjunctiva  was  not  injured.  I  stitched  his  lids 
and  bandaged  one  eye ;  that  eye  developed  a  convergent 
squint  and  amblyopia.  Curiously  enough  his  father  has 
a  slightly  amblyopic  left  eye  too.  I  suspect  that  I  covered 
a  somewhat  amblyopic  eye,  which  promptly  converged. 

(5)  Mothers  often  say  their  children  had  straight  eyes 
until  they  had  mumps  or  measles  or  any  of  the  exanthe- 
mata, and  since  then  one  eye  has  tui'ned.  I  believe  the 
explanation  to  be — 

There  was  no  true  binocular  vision  and  a  very  slight 
deviation  of  axis.  This  became  much  more  marked  when 
the  children  were  ill,  as  squints  often  do,  and  was  then 
noticed  for  the  first  time. 

(6)  Heredity  :  There  is  a  strong  hereditaiy  tendency 
to  squint;  frequently  one  notices  that  the  mother  of 
squinting  children  squints  too. 

So  much   for  causation,  now  for  treatment. 

First  discover  the  cause  and  try  to  correct  it,  i.e.  correct 
all  errors  of  refraction,  hyperphoria,  etc.,  educate  the 
squinting    eye    to    prevent    amblyopia,    by    covering    the 
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sound  one  for  one  hour  a  day  to  start  with,  and  increase 
until  if  necessary  the  sound  eye  is  only  free  on  Sundays. 

If  3'ou  begin  this  treatment  early  in  the  patient's  life 
3'ou  will  have  a  fair  chance  of  success — the  earlier  the 
better.  Even  in  the  second  year  after  birth  begin  occlud- 
ing carefully,  even  if  you  do  not  order  glasses  until  the 
third  year ;  you  will  then  have  fewer  amblyopic  eyes  than 
if  you  Avait. 

After  the  sixth  3'ear  your  percentage  of  successes  against 
amblyopia  will  be  smaller  and  smaller  as  the  patient  grows 
older,  so  that  the  first  thing  to  do  is  to  tr}'  to  prevent 
amblyopia;  in  doing  so  a  certain  percentage  of  deviation 
of  axis  will  be  relieved. 

If  and  when  a  squint  in  a  child  becomes  truly  alter- 
nating with  a  deviation  of  20  degrees  or  more,  do  not 
wait  too  long  before  you  operate,  or  it  may  lose  the 
power  of  fixing  with  one  eye. 

As  soon  as  they  are  old  enough  to  understand  the  test, 
try  them  for  hyperphoria  and  correct  it  if  necessary. 
Stereoscopic  exercises  are  distinctly  useful  among  the 
more  intelligent. 

So,  to  sum  up  : 

(1)  Try  to  get  good  vision  in  each  eye. 

(2)  Try  to  get  fusion  of  images. 

Kemember  a  good  many  squints  disappear  in  adult  life. 

About  operating  :  I  find  a  simple  and  successful  plan 
is  to  make  a  conjunctival  incision  parallel  to  the  uuirgin 
of  the  cornea  and  a  little  on  the  corneal  side  of  the  inser- 
tion of  the  tendon.  Expose  the  muscle  freely.  If  you  wish 
to  shorten  it,  put  a  fine  catgut  suture  through  it,  some 
little  distance  back  at  right  angles  to  its  long  axis,  and 
then  again  shortly  behind  it,  so  as  to  get  a  firm  double 
liold;  then  pass  a  needle  with  the  upper  end  of  the  suture 
through  the  tendon  and  sclera  at  its  insertion  near  its 
upper  border,  and  do  the  same  with  the  other  end;  pull 
tight  and  knot  firmly  with  a  surgeon's  knot,  leaving  tlie 
nuiscle  folded.  Close  tlu'  conjunctiva  with  two  or  three 
fine  catu"ut  sutures. 
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If  you  want  to  lengthen  the  tendon,  pass  tlie  catgut 
sutures  in  the  same  way  through  the  muscle  but  not  so 
far  back.  Cut  the  tendon  neai-  its  insertion,  pass  the 
sutures  on  a  needle  through  the  cut  attachment,  and  allow 
the  tendon  to  run  back  as  far  as  you  think  fit ;  knot  the 
sutures,  cut  off  the  ends  and  close  the  conjunctiva  as  before. 

I  find  000  catgut  causes  very  little  reaction,  can  be 
safely  buried  Avithout  resui-recting,  and  is  soft  in  the 
conjunctiva  and  does  not  irritate.  This  is  a  modification 
of  Williams'  operation. 

Very  strict  asepsis  is  essential.  To  obtain  the  best 
results  I  douche  the  conjunctiva  with  1—1000  acri-flavin, 
paint  the  skin  of  the  lids  and  wash  the  eyelashes  with 
brilliant  green  i  per  cent.,  methyl  violet  h  per  cent., 
spir.  vini  rect.  35  per  cent.,  aq.  64  per  cent.  This  is 
efficient  and  not  irritating-  even  to  the  conjunctiva,  on 
which  I  have  often  used  it.  It  was  recommended  to  me 
by  Prof.  Phillips,  of  the  Jessop  Hospital  for  Women.  I 
cover  the  skin  of  the  face  with  a  small  sterile  mask  with 
a  window  in  it. 

Paralytic  squints. — A  very  large  percentage  of  these 
have  a  positive  W.R.,  and  a  good  many  die  within  two  or 
three  years  of  pachymeningitis,  etc.  Some  paralytic 
squints  are  due  to  encephalitis  lethargica,  and  one  must 
keep  one's  eyes  open  for  children  with  squints  due  to  this, 
as  the  treatment  is  certainly  not  surgical. 


Meeting  held  at  Bradford,  December  7th,  1921. 

3.   A  case  of  corneal  tattooing. 

By  Chakles  Killick. 

The  above  refers  to  the  case  of  Sister  A.  E — ,  whose 
work  lies  in  the  V.D.  Department  of  the  Bradford  Royal 
Infirmary,  She  was  passing  a  catheter  on  a  child  on 
May  14th,  1920,  when  the  instrument  slipped,  splashing 
some  liquid  into  her  left  eye.  She  washed  her  face 
immediately   and    felt   no   ill-eifect  until    the    evening   of 
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the  followiiicj  tlay,  when  tlie  eye  began  to  feel  sore. 
The  next  day  following  she  reported  the  fact  to  the 
matron,  who  asked  Dr.  MoCulloch  to  see  her,  and  the 
latter  at  once  arranged  for  her  admittance  into  the  Royal 
Eye  and  Ear  Hospital  as  she  was  then  clearly  suffering 
from  gonorrhoeal  ophthalmia. 

She  presented  a  typical  picture  of  the  disease  :  great 
swelling  of  lids,  chemosis  of  conjunctiva  and  after  a  little 
while  corneal  ulceration.  The  usual  treatment  was  given 
— silver  nitrate,  argyrol  drops,  1/1500  oily  solution  of  pro- 
flavine di'ops,  fomentations,  atropine,  etc.  Antitoxin  was 
also  given  on  several  occasions,  and,  of  course,  the  sound 
eye  was  pi'otected  by  a  Buller's  shield.  I  noted  on 
June  3rd  that  the  eye  was  acutely  inflamed  and  the  cornea 
deeply  ulcerated.  A'ision  Avas  P.L.  On  July  27th  the 
case-paper  reports  a  small  corneal  fistula. 

On  August  16th,  1920,  which  would  be  some  time  after 
she  had  left  the  hospital,  I  again  examined  the  eye.  It 
had  now  recovei'ed  from  the  inflammation,  but  the  corneal 
surface  was  covered  for  almost  its  entire  area  with  a  dense 
white  opaque  scar ;  only  a  very  small  portion  situated  near 
the  inner  margin  retaining  a  degree  of  transparency. 
The  eye  was  hideously  disfigured  and  the  patient  felt 
this  very  acutely,  and  although  she  returned  to  her  work 
in  the  Y.D.  Department,  she  practically  ceased  visiting 
her  friends  and  so  on.  Fortunately,  the  right  eye  was 
saved  and  was  nearly  normal  :  vision  was  ^  with  a  weak 
astigmatic  glass. 

I  next  saw  Sister  E —  on  October  5th  of  the  present 
year.  The  ocular  condition  was  the  same.  The  leuconia 
appeared  to  be  of  uniform  density  except  at  one  spot, 
where  it  seemed  to  be  rather  thinner  and  darker  ;  probably 
this  was  the  site  of  the  corneal  fistula  mentioned  above. 
There  was  no  staphyloma  and  the  surface  was  white  and 
even.  As  she  was  very  anxious  to  have  something  done 
to  mitigate  the  deformity  I  arranged  to  tattoo  it.  Tiie 
patient  was  admitted  and  the  following  day  was  ojierated 
upon    under   cocaine   antesthesia.      Thick    China    '\uk   was 
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used.  A  little  of  this  utter  being-  sterilised  by  heat  and 
diluted  with  a  little  sterile  water  was  poured  into  a  watcli- 
glass,  and  then  by  means  of  an  ordinary  tattooing  needle 
multiple  superficial  punctures  were  made  all  over  the 
corneal  surface,  which  was  quickly  hidden  under  a  small 
pool  of  ink.  The  effect  of  the  tattooing  was  observed 
every  minute  or  so  by  washing  off  the  excess  of  ink  with 
boracic  lotion.  1  was,  of  course,  particularly  careful  to 
be  very  gentle  when  tattooing  near  the  apparently  weaker 
part  of  the  leucoma.  Having  done  what  I  considei-ed. 
sufficient  for  one  sitting  the  opei-ation  was  discontinued 
and  a  dry  dressing  applied.  The  patient  had  hardly  any 
pain  either  during  or  after  the  operation,  and  scarcely 
any  reaction  followed,  so  that  she  was  able  to  return  to 
work  two  days  afterwards  very  much  delighted  with  the 
effect  already  produced,  and  which  was  indeed  sufficiently^ 
striking. 

On  October  8th  she  came  up  for  another  sitting,  and, 
as  it  proved,  the  last.  The  procedure  Avas  repeated,  the- 
tattooed  area  was  carefully  gone  over  again,  and  any  little 
white  spot  which  had  escaped  on  the  previous  occasion 
was  well  punctured.  She  felt  this  operation  a  little  more 
and  there  Avas  a  little  more  reaction  afterwards,  but  no 
iritis  fortunately  set  in,  and  she  Avas  discharged  three  days 
later.  I  saAv  her  once  a  day  or  tAvo  afterAvards  but  ha\'e 
not  seen  her  since  then.  You  have  been  able  to  see  for 
yourseh'es  this  afternoon  the  really  Avonderful  improA^e- 
ment  which  has  been  effected.  I  have  seen  it  stated  that 
the  small  punctures  made  in  the  conjunctiva  by  the 
fixation  foi'ceps  may  themselves  be  tattooed  by  Avandering 
drops  of  ink,  and  that  therefore  forceps  with  ivory  oi* 
rubber  ends  should  be  employed.  In  the  tAvo  cases  I 
haA'e  done  since  coming  to  Bradford  the  eye  Avas  fixed  in 
the  usual  Avay  Avithout  any  untoAvard  result. 

As  you  are  all  aAvare  the  operation  of  tattooing  dates 
from  antiquity.  Galen  touched  the  leucoma  Avith  the  end 
of  a  red-hot  probe,  and  then  applied  a  mixture  of  gall  nuts 
or  pomegranate  seeds  mixed  Avith  a  salt  of  copper.      The 
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opevation  was  re-introduced  by  de  Wecker  and  Abadie. 
Not  every  eye,  however,  lends  itself  to  tattooing.  There 
are  two  main  contra-indications  :  the  scar  must  not  be  too 
recent,  or  too  rich  in  vessels,  and  the  iris  must  not  be 
extensively  adherent.  If  the  iris  is  much  involved  in 
the  scar  the  operation  is  likely  to  be  followed  by  irido- 
cyclitis, and  even,  according  to  Terrien,  by  sympathetic 
ophthalmitis. 

Other  pigments  besides  ink  have  been  used.  Rosselli 
has  employed  the  pigment  from  the  eye  of  a  crow.  More 
•elaborate  still,  the  pupil  has  first  been  delineated  in  China 
ink  in  the  ordinary  way  and  the  rest  of  the  cornea 
tattooed  with   appropriate  colours  to  match  the  good  eye. 

The  only  alternative  to  tattooing  short  of  total  removal 
of  the  eye  is  either  partial  or  complete  corneal  grafting, 
or  kerato-plasty.  In  the  case  under  review  it  was,  of 
course,  unnecessary  to  consider  it  as  the  right  eye  was 
sound  and  healthy.  Gi'afting  has,  however,  proved  very 
disappointing  :  it  is  easy  to  get  the  graft  to  take,  but  it 
only  in  the  rarest  instances  remains  transparent.  I  have 
done  successful  grafting  twice  but  in  neither  case  did  it 
remain  transpai'ent. 

It  is  important  that  the  whole  thickness  of  the  cornea 
of  the  eye  which  is  to  receive  the  graft  should  not  be 
removed,  but  that  Descemet's  membrane  should  be 
respected.  Homoplasty  is  best,  and  Magitot  has  shown 
that  excised  eyes  will  retain  their  transparency  when 
placed  in  haemolysed  serum  for  about  twelve  days. 
Transplantation  from  a  young  rabbit's  eye  is  always 
attended  with  failure,  as  the  graft  merely  serves  as  a 
scaffolding  for  the  reparative  process  and  is  replaced  in 
time  by  opaque  tissue.  Moreover,  the  graft  must  not 
exceed  4  mm.  in  size  or  it  will  not  take. 

I  merely  mention  grafting  as  it  is  rather  a  fascinating 
subject  and  has  attractions  for  the  young  surgeon.  It  is, 
however,  hardly  a  practical  proj)Osition. 

Considering  the  number  of  leucomata  which  are  met 
with    I    think  the    operation  of    tattooing   might  be   done 
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more  frequently  than  it  is,  and  I  have  therefore  brouf^ht 
this  case  to  your  notice.  The  result  from  the  cosmetic 
point  of  view  you  will  agree  has  been  extremely 
satisfactory. 

Reference. 
Terrien,  F. — Chirurgie  tie  Vceil. 


4.    Some  remarlc.s  on  ophthalmcplegic  migraine. 

By  George  H.  Oliver. 

When  asked  by  our  Secretary  to  contribute  something 
towards  the  proceedings  of  this  meeting  I  truly  felt  at  a 
loss  what  to  say,  and  at  a  still  greater  loss  if  I  did  say 
anything  what  it  should  be  about.  At  meetings  of  this 
character  where  all  the  members  are  specialists,  it  is 
difficult  to  say  anything  on  any  branch  of  ophthalmology 
which  is  not  well  known  to  all.  I  think  the  chief  interest 
of  these  meetings  is  obtained  from  the  exhibition  of  cases 
of  unusual  character.  I  am  sorry  to  say  that  for  the 
first  seven  months  of  this  year  I  did  no  work  on  account 
of  illness,  and  as  a  consequence  lost  the  opportunity  of 
looking  out  for  interesting  cases  dui'ing  that  period,  and 
my  colleague  tells  me  that  as  far  as  his  experience  goes 
there  has  been  a  singular  absence  of  cases  which  are  out 
of  the  ordinary  run  of  an  eye  clinic.  In  choosing  a 
subject  on  which  to  speak,  one  is  driven  to  select  one 
which  is  of  more  than  usual  interest,  examples  of  which 
are  perhaps  not  very  frequently  seen  in  the  practice  of 
any  of  us.  I  have  therefore  been  persuaded  in  my  own 
mind  that  a  few  remarks  on  ophthalmoplegic  migraine  or 
relapsing  oculo-motor  paralysis  might  not  be  out  of  place. 
I  have  seen  two  of  these  cases  :  one  many  years  ago  which 
occurred  in  a  patient  under  one  of  my  colleagues  at  this 
hospital;  the  other  was  my  own  patient,  also  at  this 
hospital  some  years  ago.  Of  the  former  case  I  remember 
very  little  and  have  altogether  failed  to  trace  the  records. 
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The  other — my  own  case — was  a  woman  past  the  meno- 
pause who  presented  herself  as  an  out-patient  with  a 
complete  oculo-motor  paralysis,  internal  and  external. 
She  said  she  began  with  this  peculiar  condition  early  in 
life — pain  in  the  head,  vomiting  and  paralysis  of  eye 
muscles,  ptosis  and  diplopia  being  the  causes  of  most  of 
her  trouble  ;  after  the  pain  had  passed  off,  the  symptoms 
caused  by  the  paralysis  disappeared  so  rapidly  that  she 
did  not  seek  advice.  She  had  several  subsequent  attacks 
in  which  pain  was  of  longer  duration  followed  by  increas- 
ingly lengthened  periods  of  pai-alysis,  until  she  got  into 
the  condition  which  a  high  proportion  of  these  cases 
experience,  viz.  complete  permanent  oculo-motor  paralysis, 
and  it  was  owing  to  the  continuance  of  the  paralysis  that 
she  sought  advice.  I  saw  her  a  few  times,  but  there  was 
no  improvement  in  her  condition,  which  I  took  to  be 
permanent. 

Like  many  other  ophthalmic  surgeons  I  felt  very  much 
interested  in  this  kind  of  case,  and,  like  others,  wondered 
what  could  be  their  nature.  In  the  first  place  they  are 
comparatively  rare,  many  men  not  having  seen  a  case 
through  a  long  experience.  It  is  vei\y  remarkable  that 
patients  suffering  from  this  disease  are  invariably  of  the 
poorer  class  and  are  usually  discovered  among  hospital 
patients,  whilst  those  who  suffer  from  ordinarv  migraine 
ai*e  by  no  means  confined  to  that  class.  These  cases  are 
so  rare  that  Fuchs  in  his  text-book  dismisses  the  subject 
in  two  or  three  lines.  Romer  says,  "  The  disease  is  of 
extraordinar}'  interest  to  ophthalmic  surgeons  and  neuro- 
logists, and  a  symptom-complex  of  such  rarity,  as  a 
typical  case  presents,  justifies  and  is  worthy  of  careful 
study ;  moreover,  as  to  the  nature  and  true  cause  of  the 
disease  we  are  in  complete  darkness."  This  peculiar 
disease  received  the  name  recurrent  oculo-motor  paralysis 
from  Charcot.  Kemak,  Senator  and  Yissering  considered 
it  a  functional  condition — hysterical  —  a  iiysterical  reflex 
paralysis,  and  considered  it  justifiable  so  to  name  it,  until 
more    light    was    shed    on     such    an    obscure    condition. 
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Moebius,  wlio  was  the  first  to  describe  this  complaint  in 
its  entirety,  understands  by  rehipsing  oculo-motor  panilysis 
those  cases  in  which,  from  youth  or  early  childhood, 
paralysis  is  limited  to  the  third  nerve,  commencing-  witli 
headache  and  vomiting,  returns  at  longer  or  shorter 
intervals,  and  affects  nearly  always  one  and  the  same  eye. 
In  typical  cases  the  disease  occurs  in  three  periods — first, 
pain  and  vomiting,  second,  paralysis,  and  third,  intervals 
between  the  attacks. 

Period  of  pain. — The  pain  usually  begins  in  the  temporal 
region  and  spreads  to  the  occiput,  accompanied  by  nausea. 
Moebius  says  the  pain  is  not  a  true  neuralgia,  in  that  it 
does  not  occur  in  distinct  spasmodic  attacks,  nor  does  it 
ailect  single  nerves ;  it  is  a  diffuse  pain  such  as  is  experi- 
enced by  patients  suffering  from  migraine  or  cerebral 
tumoui',  and  is  accompanied  by  vomiting  as  in  migraine 
and  tumour,  which  is  not  the  case  in  the  most  acute 
neuralgia.  It  is  characteristic  that  the  pain  and  vomiting 
precede  the  paralysis,  and  these  cease  as  soon  as  the 
paralysis  is  fully  developed.  These  symptoms  show  that 
the  pai'alysis  is  not  of  peripheral  origin.  A  lesion  affect- 
ing the  trunk  of  the  third  nerve,  if  it  is  painful,  must  cause 
a  simultaneous  ii-ritation  of  the  sensory  branches  of  the 
fifth  nerve  or  local  irritation  of  the  dura  mater,  and 
disturbances  of  sensation  have  been  demonstrated  by 
several  observers,  such  as  tactile  and  thermal  hyper- 
sesthesia  of  the  first  division  of  the  fifth  nerve,  paresthesia 
of  the  nostril  and  painful  pressure  over  branches  of  the 
fifth  nerve — all  on  the  side  of  the  affected  eye.  In  some 
cases  ordinary  migraine  is  followed  by  ophthalmoplegic 
migraine  as  recorded  by  Charcot,  Manz,  Joachim  and 
others ;  in  some  ordinary  migraine  alternated  with 
ophthalmoplegic  migraine,  as  reported  by  Snell,  Suckling 
and  Senator,  and  in  some  cases  patients  could  tell  by  the 
character  of  the  pain  whether  ordinary  migraine  or 
ophthalmoplegic  migraine  was  in  process.  Moebius  thinks 
the  pain  has  its  origin  in  the  nuclear  region,  as  the  cell 
groups  of  the  oi'igin  of  the  fifth  nerve  lie  to  the  outer  side 
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and  above  the  thii-d  nerve  group,  and  as  these  (fifth  nerve) 
supply  the  eye  and  dura  mater  with  sensibility,  it  is  easily 
understood  that  an  oedema  affecting  the  third  nerve 
origin  could  easily  affect  the  fifth  nerve  cells  and  thus 
produce  headache  and  reflex  vomiting.  The  acute  stage 
over,  swelling  subsides,  irritation  ceases  and  only  paralysis 
remains.  The  pain  is  practically  always  on  the  same  side 
as  the  oculo-motor  paralysis.  The  length  of  the  painful 
period  is  very  variable — from  two  days  to  two  weeks  or 
even  two  months.  Schmidt-Rimpler  records  two  cases 
where  headache  was  absent.  The  first  sign  of  the  onset 
in  a  case  of  SnelFs  was  a  sinking  of  the  left  upper  lid — 
the  migraine  occurring  on  the  following  day.  Occasionally 
vomiting  precedes  the  headache. 

Period  of  Paralysis. 

This  commences  as  soon  as  the  pain  has  ceased  and 
occasionally  during  the  pain,  so  that  pain  and  paralysis 
co-exist.  In  Schmidt-Rimpler's  case  the  first  attack  was 
unaccompanied  by  pain.  The  paralysis  sometimes  com- 
mences suddenly ;  usually  it  develops  gradually  and  is 
complete  in  a  few  days.  Moebius,  Saundby,  Ormerod 
and  Spicer,  Thomsen  and  others  record  cases  in  which  the 
paralysis  was  at  once  complete.  In  other  cases  paralysis 
in  the  first  attack  is  incomplete  and  has  become  total  in 
later  attacks.  Other  records  shoAv  that  almost  any  muscle 
supplied  by  the  third  nerve  may  escape,  the  iris  may  be 
paralysed  and  accommodation  escape.  Some  muscles  may 
be  slightly  affected,  while  others,  though  supplied  by  the 
same  nerve,  may  be  completely  paralysed.  The  duration 
of  the  paralysis  is  of  great  variation  in  the  individual  as 
well  as  between  separate  cases.  In  one  case  the  lid 
drooped  for  one  day  only.  Mydriasis  and  paralysis  of 
accommodation  are  the  last  to  clear  up,  and  occasionally 
persist  during  the  intei-val  between  attacks  (Clark,  Snell 
and  othei's). 

It  is  interesting  that  in  some  cases  the  paralysis  has 
recovered    witli    the     exception     of     the     levator,     ptosis 
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persisting.  Karplus  records  a  case  in  wliich  a  patient  six 
months  old  had  an  attack  of  vomiting  followed  by  rio-ht- 
sided  ptosis,  which  disappeared  in  a  few  days.  Vomitino- 
attacks  occurred  eveiy  four  weeks  up  to  twenty  years. 
Later  there  was  mydriasis  and  external  strabismus,  which 
continued  between  the  attacks.  Post-mortem  a  tumour 
the  size  of  a  split-pea  was  found  in  the  trunk  of  the  third 
nerve — a  neuro-fibroma,  which  completely  infiltrated  the 
nerve,  the  fibres  of  which  it  separated. 

Period  between  the  Attacks. 

This  may  be  divided  into  two  groups:  (1)  In  Avhich  para- 
lysis disappears  entirely;  (2)  those  in  which  one  or  more 
muscles  remain  paralysed.  The  great  majority  of  cases 
belong  to  the  latter  group.  The  duration  of  the  interval 
between  the  attacks,  as  said  before,  varies  greatly.  Several 
different  pathological  conditions  have  been  found  to 
accompany  oculo-motor  pai-alysis,  viz.  paralysis  of  muscles 
supplied  by  other  nerves,  hyperassthesia  in  distribution  of 
first  and  second  division  of  fifth  nerve,  angesthesia  of 
cornea,  atrophy  of  optic  nerve,  choroiditis  in  the  macular 
region,  lowering  of  visual  activity,  scintillating  scotoma, 
concentric  contraction  of  visual  field,  tinnitus  and  deafness, 
excessive  sweating,  increased  nasal  secretion  and  salivation. 
Regarding  the  aetiology  and  nature  of  relapsing  oculo- 
motor pai'alysis,  its  near  relation  to  migraine  may  be 
referred  to.  Many  authors  have  recorded  cases  in  which 
patients  have  for  years  suffered  from  migraine  of  the 
usual  type,  which  has  been  follow^ed  by  ophthalmoplegic 
migraine,  and  these  attacks  sometimes  alternate,  as  has 
been  referred  to,  and  although  both  conditions  stand  in 
near  relation  to  each  other,  patients  who  suffered  from 
both  had  no  difficulty  in  saying  which  was  present  in  any 
given  attack.  The  persistence  of  paralysis  between  attacks 
shows  that  it  is  not  a  true  migraine,  particularly  as  the 
attacks  do  not  occur  so  frequently  as  in  that  disease,  i.  e. 
weekly  or  monthly,  but  more  commonly  two  to  six  times 
in  a  lifetime,  and  continue  for  days — indeed  sometimes  for 
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many    months.      Several    authors     have    expressed    their 
opinion  as  to  the  nature  of  the  disease.     These  I  have  not 
time  to  go  into,  but  it  suffices  to  say  that  of  all  the  given 
explanations    none    is   satisfactory.      Senator    thinks    that 
those  attacks  which  ai-e  followed  by  complete  disappearance 
of   the   paralysis    should  be  considered  purely  functional, 
and  those  in  which  paralysis  persisted,  organic.    Mingazzini 
thinks  that  the  free  periods  are  characteristic  of  the  early 
stage,  and  disease  is  not  fully  developed  until  paralysis  is 
permanent.      Against    this    Charcot    recorded    a    case    in 
which  after  the  last  attack  paralysis  disappeared  entirely. 
Oppenheim    thinks    that    as    we    get    cases    of    migraine 
without   paresis  and  hemianopsia,  so  we  can  get  migraine 
without  oculo-motor  paralysis.      Massalango  thinks  that  in 
most  cases  inflammatory  processes  or  new  growths  in  the 
nerve  are  at  the  root  of  the  mischief.     Marina  thinks  that 
the  disease  is  one  essentially  of  peripheral  neuritis  of   the 
third  nerve.      The  most  we  can  say  is  that  this  disease  is 
not  to  be  considered  as  one  in  itself,  but  as  a  symptom- 
complex,  which  from  variable  causes  fastens  direct  on  to 
the  third  nerve,  and  whose  manifestations  are  the  same  in 
most   cases.      The   real    cause   is   not   known.      It    begins 
nearly  always  in  early  life,  may  commence   later  even   in 
the  sixth  decade,  but  the  greater  the  age  the  less  the  case 
incidence.      Both  sexes  are  affected  in  approximately  equal 
numbers.      Of  the  course  of  the  disease  so  much  may  be 
said,  that  in  most  cases  finally  more  or  less  complete  oculo- 
motor   paralysis    remains,    and,    sometimes,    between    the 
attacks.      Diagnosis    is    not   difficult,   as   appearances   are 
characteristic,  and  the  characteristic  symptoms  have  been 
mentioned,  though  some  conditions  might  give  rise  to  the 
.suspicion    that    we    were    dealing    with    ophthalmoplegic 
migraine    when    post-mortem    examination    revealed    the 
cause  of  the  symptoms,  which  were  not  really  characteristic 
of  our  subject.      This  is  the   case   in   syphilis,  tabes   and 
chi'onic   meningitis.      One   case   is   said   to   have   been    of 
malarial  origin,  as  it  was  always  cured  by  quinine.    It  may 
be  simulated   by  hysteria,  but   other   symptoms   serve   to 
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show  the  real  nature  of  the  attack.  The  iiuinerons  causes 
of  recurrent  paralysis  of  the  third  nerve  show  how  difficult 
the  diagnosis  may  be.  Among  others  the  following  should 
be  excluded  :  Intra-cranial  tumour,  aneurysm  of  basal 
vessels  of  the  brain,  swelling  of  the  cavernous  sinus, 
cerebral  syphilis,  tabes,  syi'ingomyelia,  chronic  menin- 
gitis, multiple  neuritis,  hysteria,  and  multiple  sclerosis. 
All  these  nmst  be  excluded  before  the  diagnosis  of  ophthal- 
moplegic migraine  can  be  made.  It  is  not  at  all  unlikely 
that  increased  experience  will  throw  more  light  on  this 
mysterious  disease.  Only  two  post-mortems  have  been 
made,  in  which  the  opportunity  was  given  to  make  an 
examination  of  the  affected  parts.  It  seems  to  me  that 
the  symptoms  may  be  produced  by  a  toxin,  especially  the 
paralysis,  and  if  this  toxin  causes  a  local  oedema,  which  is 
supposed  by  Moebius  to  be  the  case,  the  pain  and  reflex 
vomiting  would  be  accounted  for. 

So  far  as  treatment  is  concerned,  Homer  says — "  This 
is  purely  symptomatic." 


Meeting  held  at  Liverpool,  February  10th,  1922. 
5.   Notes  on  malarial  conditiois  of  the  eyes. 
By  H.  Ha  WARD  By  water. 

Synopsis. 

A.  Frequency. 

B.  Period  at  which  they  occur,  and  in  what  form. 

(1)  Corneal  conditions. 

(2)  Haemorrhages. 

(3)  Uveal  affections. 

(4)  Muscular  paralyses. 

(5)  Conditions  possibly  malarial. 

(6)  Other  recorded  conditions. 

How  many  of  these  conditions  can  be  considered  true 
complications  of  malaria  ? 
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The  following  notes  on  malarial  eye  conditions  are 
based  on  personal  experiences  as  Eye  Specialist  to  H.M. 
Forces  in  Salonika  in  1917  (with  Major  C.  H.  Usher^  of 
Aberdeen,  as  my  chief),  and  on  cases  seen  in  ex-service 
men  since. 

A.  Frequency. 

Eye  complications  have  been  said  by  Poncet  to  occur 
in  10  per  cent,  of  malarial  cases.  This  estimate,  accord- 
ing to  Elliot,  is  a  grave  exaggeration.  It  has  been 
difficult  to  estimate  their  frequency,  largely  because  (a) 
the  ophthalmologist  sees  little  of  patients  in  the  acute 
stage  of  malaria,  {h)  because  the  percentage  of  malignant 
cases  (which  cases  are  chiefly  responsible  for  fundus  com- 
plications) is  in  India  much  smaller  than  in  Macedonia 
and  in  Africa,  and  the  estimates  have  often  been  based  on 
Indian  experiences. 

B.  Period  at  which  they  Occur,  and  in  avhat  Form. 

Sii'perjicial  corneal  conditions  :  Occur  in  the  early  days 
of  the  malarial  attack,  and  are  associated  with  benign 
malaria. 

Iritis  choroiditis  :  In  malarial  cachexia.  My  two  cases 
of  choroiditis  Avere  associated  with  benign  malaria. 

Retinal  lisemorrhages  :  (a)  Small  and  peripheral  during 
pyrexial  attacks.  More  often  in  malignant  than  benign. 
[h)  Large  and  central  in  malarial  cachexia,  especially  if 
anaemia  is  profound.      In  malignant  malaria. 

Optic  neuritis  :  Generally  during  convalescence.  Also 
has  been  found  post  mortem  in  two  cases  of  malignant 
malaria  (Poncet), 

Muscular  jmralyses  :  About  the  end  of  the  third  week. 

In  malarial  cases  Ave  get  a  slightly  yelloAvish  tinge  in 
the  conjunctivEe  due  to  hasmosiderin. 

In  the  chronic  cases  the  eyes  are  sunken  and  dull, 
and  the  skin  and  mucous  membranes  generally  are  more 
or  less  pigmented,  due  to  tlie  black  pigment  luvmozoin. 

I  have  divided  this  short  article  into  jmrts  : 
(1)    Corneal  conditions. 


\ 
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(2)  Haemorrhages — of    conjunctiva,   vitreous,   and 

retina, 

(3)  Uveal  conditions — iritis,  choroiditis. 

(4)  Muscular  paralyses. 

(5)  Conditions     observed     which     were     possibly 

malarial. 

(6)  Other  conditions  recorded  by  various  observers. 

(1)   The  Cornea. 

(1)  The  commonest  complication  is  dendritic  ulceration. 
This  is  accompanied  by  anaesthesia  of  the  cornea,  and 
occasionally  of  the  eyelids  and  surroundinor  skin,  and  also 
often  by  herpes  of  the  face,  especially  of  the  lips,  the 
angle  of  the  mouth,  and  the  side  of  the  nose. 

These  ulcers  commence  by  the  fusion  of  small  round 
infiltrations,  which,  after  coalescing,  take  various  forms 
(stellate,  racemose,  spirillar,  linear,  V-shaped,  etc.). 
They  are  raised  from  the  surface,  and  at  first  stain  feebly, 
if  at  all,  with  fluorescein.  Next  a  depression  or  rill 
appears  along  the  infiltration.  This  stains  brightly  with 
fluorescein.  At  the  extremities  of  the  ulcer  are  recent 
infiltrations  which  scarcely  stain.  The  infiltrations  are 
usually  grey,  but  in  some  cases  vesicles  may  be  seen. 

(2)  More  rarely,  another  superficial  corneal  condition, 
a  patch  of  vesicles  surrounded  by  infiltrations  7v{t}i  no 
ulceration,  may  be  seen. 

Onset. — These  superficial  ulcers  usually  appeared  on 
the  second  to  the  fourth  day  after  the  onset  of  the  attack. 
Occasionally  they  preceded  it ;  sometimes  they  appeared  as 
long  as  three  weeks  after  the  attack. 

Complications. — (1)  Iritis  is  very  rare.  I  only  saw  it 
in  one  case. 

(2)  Hypopyon  ulcer:  Two  cases  became  infected  and 
were  accompanied  by  a  mild  hypopyon. 

Duration. — The  duration  was  about  four  weeks. 

Cnltiires  of  scrapings  from  the  ulcers  were  made  in 
three  of  the  cases  with  negative  results. 

Treatment. — Simple   treatment.      Guttne   atropime   with 
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buracic  lotion  along  with  the  constitutional  ti'eatment  of 
malaria  gave  the  best  results.  The  cautery  is  contra- 
indicated. 

Quinine  drops  were  used  in  some  cases  without  appre- 
ciable benefit. 

Out  of  92  cases  of  corneal  trouble  of  which  I  have  notes 
64  were  associated  with  malaria,  60  of  these  being  den- 
dritic and  4  not  dendritic. 

In  9  other  cases  dendritic  ulceration  occurred  where 
malaria  was  not  proved. 

Though  this  form  of  keratitis  is  met  with  in  other  con- 
ditions of  fever  and  debility,  as  after  influenza,  it  is  more 
often  seen  in  association  with  malaria  than  with  any  other 
illness,  (Pathology  unknown.  Probably  a  toxic  condition 
of  the  peripheral  nerve-endings ;  possibly  also  of  the 
sensory  portion  of  the  ciliary  ganglion.) 

(2)     HiEMOERHAGKS. 

(1)  S^ihcoiijunctival  eccJti/moses  near  the  limbus  have 
been  seen  at  the  commencement  or  during  an  attack.  I 
do  not  think  they  have  been  previously  described. 

(2)  Vitreous  opacities  are  also  occasionally  seen  shortly 
after  a  malarial  attack,  and  ai-e  usually  associated  with 
retinal  hgemorrhages. 

(3)  Retinal  haemorrhages  occur  chiefly  in  the  malignant 
forms  of  malaria,  and  are  {(t)  siil)hyaloid,  having  the  usual 
shape  of  the  lower  half  of  a  circle.  Occasionally  they  are 
pear-shaped  or  irregular.  Later  when  undergoing  absorp- 
tion they  may  become  crescentic.  After  absorption  small 
white  dots  are  often  seen  in  their  site.  These  subhyaloid 
hisraorrliages  ai-e  usually  in  the  macular  region  or  just 
below  it.  In  some  of  the  cases  the  vision  becomes  quite 
normal,  but  in  many  is  permanently  deteriorated.  (/>)  Flame- 
shaped  haemorrhages  often  occur  in  conjunction  with  the 
subhyaloid  hsemori-hage,  or  alone. 

These  retinal  haemorrhages  were  socn  almost  invariably 
in  the  suhterliau  or  malignant  form,  and  often  in  cases 
where    there    was  marked  una.'viia.      In   one  case   hiemo- 
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globinuiia  in  a  severe  fiuiu  occurred  after  (luiiiine  had 
been  given  in  large  doses  ;  at  the  same  time  tliere  was  a 
second  very  severe  retinal  haemorrhage. 

Embolism  of  the   Retinal  Akteky. 

In  one  case  of  malignant  malaria  the  right  retina  was 
greyish  and  hazy,  especially  on  the  nasal  side  near  the 
disc  ;  the  retinal  artery  below  was  much  narrowed,  and 
the  veins  unusually  dark.  The  macula  was  more  red  and 
dark  than  usual,  but  there  was  no  cherry-red  spot.  The 
vision  in  this  eye  was  only  hand-movements,  and  the 
appearances  resembled  those  seen  in  embolism  of  the 
retinal  artery. 

(3)   Uveal  Affections. 

Iritis. — I  have  notes  of  6  cases  of  mild  iritis.  I  found 
it  difficult  to  exclude  absolutely  all  other  causes  of  iritis. 
Major  Smith,  however,  records  15  to  20  cases  of  iritis  of  a 
mild  type,  where  he  could  exclude  other  causes  ;  these 
cases  became  worse  for  the  time  with  each  rise  of  tempera- 
ture, and  were  amenable  to  local  treatment  plus  quinine. 

Choroido-retinitis. — In  two  cases  I  have  seen  following 
benign  malaria  a  superficial  retino-choroiditis  affecting 
both  eyes,  yellowish-white  patches  of  various  sizes  extend- 
ing over  part  or  the  whole  of  the  fundus. 

These  in  places  coalesce,  leaving  darker  islands  between. 
There  is  moderate  pigmentation  in  small  patches.  A  few 
larger  pigment  spots  were  seen  in  the  periphery,  the  disc 
and  retinal  vessels  being  practically  normal.  In  this  con- 
dition the  vision  was  much  better  than  the  fundus  changes 
might  lead  one  to  expect,  but  there  was  some  night- 
blindness. 

In  one  of  these  cases  a  diminution  of  the  visual  acuity 
occurred  at  each  recurrence  of  malaria. 

There  was  no  specific  history  in  these  cases,  and  a 
Wassermann  was  negative  in  each  case. 

Yarr  states  that  an  oedematous  state  of  retina,  disc  and 
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fundus  generally  is  seen   in  20  per   cent,   of    acute    inter- 
mittents. 

This  is  the  first  stage  of  malarial  retino-choroiditis  and 
may  subside  quickly. 

(4)   MuscuLAE  Paralyses. 

Cases  met  with  were — 

Paralysis  of  exferiml  rectus. — I  have  seen  one  case 
(Kirk  states  that  tlie  sixth  nerve  is  more  often  involved 
than  the  third  or  fourth). 

Paresis  of  internal  rectus. 

Complete  or  partial  parah/sis  of  third  nerve. — In  the 
second  case  shortly  after  an  attack  of  malaria  the  right 
eye  began  to  diverge,  though  no  double  vision  Avas  mani- 
fest ;  the  patient  preferred  to  keep  a  pad  over  it,  the 
eye  did  not  turn  fully  to  the  left,  and  there  were 
nystagmoid  jerks. 

Complete  third  nerve  parah/sis. — In  this  case  sudden 
pain  in  one  side  of  the  forehead  came  on  nearly  three 
weeks  after  his  first  attack  of  malaria  ;  the  next  day  thei-e 
was  complete  ptosis  on  that  side.  There  was  no  specific 
history,  and  a  Wassei*mann  test  was  negative.  When 
seen  three  weeks  after  there  was  complete  paralysis  of  the 
third  nerve  and  the  pupil  was  dilated.  The  fourth  and 
sixth  nerves  Avere  not  affected  ;  no  other  cranial  nerves 
were  affected.  These  paralyses  often  improve  very 
slowly.  1  have  recently  seen  a  case  Avhere  there  was 
history  of  complete  third  nerve  paralysis  following  malaria 
in  1916. 

At  the  present  time  there  is  still  ])aralysis  of  the  right 
inferior  and  internal  rectus.  The  jitosis  luis  disajipeared 
and  the  ])upil  is  normal. 

(5)    Doubtful  Casks. 

Certain  conditions  such  as  an  attack  of  tenonitis  and 
two  cases  of  detachment  of  tlie  retina  in  otlierwise  normal 
eyes  were  suggestive  of  nial:iri;i.  ^J'hesr  may  have  hvcu 
due  to  hsetnorrhages. 
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(6)   Other  REC0ia)KD  Conditions. 

Many  other  conditions  have  been  recorded  by  diiferent 
observers. 

The  cornea. — Diifuse  interstitial  keratitis  :  these  usuallv 
showed  typical  clinical  signs  of  congenital  syphilis  and 
gave  positive  Wassermann  tests.  Malaria  may  have 
precipitated  the  attacks.  Kei-atitis  profunda,  or  deep- 
seated  keratitis  :  a  central  circular  discoid  infilti-ation  in 
the  deeper  layers  of  the  cornea  (Arlt,  Levrier,  Maxwell). 

The  sclera. — Periodic  transient  episcleritis  is  mentioned 
by  Fuchs.  Maxwell  reports  two  cases  of  episcleritis,  one 
giving  a  positive  Wassermann  test,  and  neither  respond- 
ing to  quinine. 

Lens. — Cataract  has  been  noticed.  Four  cases  in  young 
cachectics  were  reported  by  Krachly  (Bourland),  and  4 
by  Bagot  (Yarr). 

Vitreous. — White  infiltration  of  the  vitreous,  rare,  was 
first  desci'ibed  by  Seely  (Yarr).  It  consists  in  an  infiltra- 
tion of  the  vitreous  forming  in  stages,  causing  almost 
complete  loss  of  vision  for  a  time  and  giving  a  charac- 
teristic white  reflex  with  reflected  light.  Seely  attributes 
it  to  a  serous  infiltration  due  to  chronic  paludism. 

Optic  neuritis. — Poncet,  Yarr,  Bourland  and  Maxwell 
have  described  several  cases.  They  usually  appear  during 
convalescence. 

The  papilla  is  said  to  be  of  a  dirty  reddish-grey  tint 
due  to  parasites  in  the  capillaries.  Yarr  states,  "  The 
variations  in  the  visual  acuity  in  the  course  of  the 
malady  form  the  most  characteristic  symptom  and  distin- 
guish malarial  neuritis  from  all  other  forms. ^^ 

Regarding  the  pathology  of  this,  Yarr  says,  "  Poncet 
shows  conclusively  that  the  changes  in  disc  and  retina  are 
due  primarily  to  melangemia  with  increased  vasculainsation, 
the  subsequent  atrophy  or  partial  atrophy  being  explained 
by  consecutive  endarteritis  of  vessels.  In  his  opinion  80 
per  cent,  of  cases  terminate  in  a  partial  atrophy." 

Reti'ohulbar  optic  neuritis. — Kirk  has  described  one  case. 


366         NOTES   ON   MALARIAL    CONDITIONS    OF   THE    EYES. 

Optic  atrophy  may  follow  the  optic  neuritis,  or  may  be 
due  to  quinine. 

Retinitis. — Poncet  lias  described  an  albuminuric  reti- 
nitis in  association  Avith  nephritic  malaria. 

Retinal  haemorrhages. — Besides  the  larger  retinal 
haemorrhages  at  the  posterior  pole  similar  to  those  I 
have  described,  minute  peripheral  punctate  retinal  hasmor- 
rhages,  occui'ring  in  the  febrile  stages,  and  said  to  be 
much  more  common,  have  been  described  by  Poncet,  who 
found  them  in  all  cases  of  death  from  malaria.  They  are 
so  minute  and  so  far  forward  as  to  be  often  overlooked. 

Retino-clioroiditis. — Yarr  states  that  20  per  cent,  of 
acute  intermittents  complain  of  supraorbital  pain  and 
photophobia,  and  that  these  show  an  oedematous  state  of 
retina,  disc,  and  fundus  generally.  The  retina  appears  to 
have  an  undulating  surface,  dunes  and  intervening  de- 
pressions. This  is  the  first  stage  of  malai'ial  retino- 
choi'oiditis,  but  may  subside  quickly. 

Finally  one  or  two  obscure  conditions  may  be  noted : 

Sudden  and  persistent  amaurosis  (o)  without  visible 
fundus  change  have  occurred.  These  are  due  to  some 
obscure  focal  brain  lesion. 

(h)  Periodic  amaurosis.  May  be  due  to  oedema  of 
retina,  or  haemorrhages,  or  to  quinine. 

(c)  Sudden  amaurosis  ending  in  atrophy.  Possibly 
due  to  haemori'hage  into  sheath  of  optic  neiwe ;  occasion- 
ally due  to  quinine. 

{d)  Persistent  central  scotoma.  Always  due  to  macular 
hiemorrhage  in  the  experience  of  Yarr. 

(e)    Periodic  blue  vision  (Baas)  ;  cause  ? 

We  see  many  of  these  conditions  occurring  apart 
from  malaria,  and  it  is  a  natural  (juestion  to  ask,  How 
many  of  these  conditions  may  be  really  due  to  the 
malarial  parasite  ?  We  know  that  some  eminent  authori- 
ties who  have  done  years  of  work  in  tropical  countries, 
but  have  had  e.xperience  chiefly  of  benign  malaria,  agree 
that  the  su])erHcial  corneal  conditions  may  be  due  to  this, 
but  have  little  to  say  of  the  fundus  complications.      Among 
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those  who  have  seen  much  of  malignant  nialaria  there  is 
no  doubt  at  all  that  these  fundus  conditions  occur. 
Unfortunately  few  statistics  are  available. 

One  thing  that  impressed  us  was  that  whilst  we  got 
comparatively  many  eye  complications  from  our  cases  of 
malaria,  Ave  got  scarcely  any  at  all  from  an  equal  numV)er 
of  dysentery  cases,  seen  at  the  same  time. 

Dealins:  ■with  the  different  conditions  in  turn  : 

1.  The  superficial  corneal  conditions — dendritic  ulcers — 
occur  in  other  feverish  conditions.  Uhltoff  considers  25 
per  cent,  of  all  corneal  ulcers  seen  in  army  service  were 
of  this  type.  No  parasites  have  been  found  in  scrapings 
from  the  ulcers.  On  the  other  hand  Kipp  found  9  out  of 
every  10  of  his  cases  were  malarial.  Elliott  states:  "This 
has  been  so  widely  recognised  as  a  malarial  manifestation 
that  we  may  probably  accept  it  with  but  little  hesitation  ; 
on  no  occasion  has  the  malarial  parasite  been  found  in 
scrapings  from  the  cornea.  This  of  course  does  not 
exclude  the  possibility  that  the  affection  may  be  due  to 
the  action  of  a  specific  malarial  toxin."  Periodicity 
appeared  to  be  sometimes  present,  a  recurrence  of  the 
fever  being  accompanied  by  a  fresh  corneal  invasion. 
The  herpes  of  the  face  which  often  accompanies  these 
ulcers  is  accepted  by  Castellani  and  Chalmers  as  a  benign 
malarial  complication. 

It  is  doubtful  if  there  is  any  reliable  evidence  that  a 
true  interstitial  keratitis  is  ever  caused  by  malaria. 

Keratitis  jn'ofimda. — Elliott  appears  to  be  doubtful 
about  this.  He  says,  "  Few  worse  examples  can  be  found 
of  the  evil  method  of  copying  Avhich  disfigures  the  majority 
of  text-books." 

Iritis  and  choroiditis  are  met  with  in  malarial  patient* 
just  as  they  are  in  non-malarial.  Major  Edgar  Smith's 
cases  (he  met  with  15  to  20  cases  of  low-grade  iritis- 
readily  amenable  to  local  treatment  combined  with  quinine, 
which  showed  exacerbations  corresponding  to  rises  of 
temperature ;  blood  tests  were  positive  to  malaria,  and 
syphilis,  dysentery,  gonorrhoea,  dental  sepsis  and  digestive 
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troubles  could  be  excluded)    seem   to   prove   that    we   can 
have  a  malarial  iritis. 

Choroiditis. — The  malarial  parasite  has  been  found  in 
the  larger  choroidal  vessels  (Castellani  and  Chalmers). 
In  one  of  my  cases  where  syphilis  was  excluded  there  was 
undoubted  periodicity  ;  the  vision  became  worse  for  a  time 
with  each  rise  of  temperature. 

Optic  neuritis. — Elliott  says,  "  There  would  appear  to  be 
sufficient  evidence  to  include  malaria  among  the  diseases 
which  may  cause  it."  The  most  interesting  evidence 
regarding  optic  neuritis  and  retinal  haemorrhages  is  the 
record  of  the  post-mortem  examination  by  Poncet  in  1878 
of  the  eyes  of  2  patients  who  had  died  from  malignant 
malaria.  Before  death  he  had  noticed  ophthalmo- 
scopically  (1)  optic  neuritis,  swelling  of  the  papilla  with  a 
dirty  grey  tint  in  the  middle  zone  of  the  optic  nerve  ;  (2) 
peripapillary  oedema ;  (3)  retinal  hasmorrhages,  punctate  at 
the  periphery,  and  very  large  at  the  posterior  pole. 
Histologically  he  found  (a)  a  granulous  colourless  liquid 
poured  out  under  the  internal  limiting  membrane  of  the 
retina  near  the  papilla;  (b)  increased  vascularisation  with 
interstitial  oedema  in  the  disc,  the  dirty  grey  tint  being 
due  to  the  great  number  of  white  pigmented  corpuscles 
enclosed  in  the  hyperasmic  vessels ;  (c)  extravasations  of 
w^hite  corpuscles  in  the  choroid,  which  was  more  voluminous, 
irregular  and  swollen  near  the  papilla,  the  internal 
tunic  of  the  vessels  being  not  much  affected.  He  also 
examined  the  eyes  in  a  case  of  malarial  nephi-itis.  Here 
the  changes  were  those  of  ordinary  albuminuric  retinitis, 
but  in  addition  there  were  large  piginented  elements  in 
the  capillaries.  Elliott  says,  "  The  small  petechial  haemor- 
rhages we  nmst  regard  from  the  pathological  standpoint 
as  being  identical  with  like  phenomena  in  other  organs  of 
the  body." 

Malarial  cachexia  is  associated  with  profound  antumia, 
and  profound  anjemia  is  frequently  associated  with  haemor- 
hage  in  many  parts  of  the  body.  Major  p]dgar  Smith  says 
he  never  saw  a  case  with  a  red  cell  count  over  3  millions. 
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Muscular  paralyses. — In  my  cases  we  excluded  syphilis. 
According  to  Elliott,  "  There  is  a  wide-spread  belief  that 
paralyses  of  the  external  muscles  of  the  eye  may  occur  as 
a  manifestation  of  malaria." 

Other  eye  conditions,  as  detachment  of  the  retina  and 
cataract,  are  speculative. 

When  one  considers  how  profound  the  blood  changes 
and  how  intense  the  toxjemia  is  in  many  cases  of  malaria, 
one  feels  that  they  explain  very  many  of  these  conditions. 

Could  quinine  have  anything  to  do  with  this  ?  I  think 
not.  At  any  rate  an  overdose  of  quinine  gives  rise  to  the 
pale  disc,  contracted  retinal  vessels  and  concentrically 
contracted  fields — quite  a  different  clinical  picture. 

In  conclusion  I  beg  to  acknowledge  my  deep  indebted- 
ness to  Major  Usher,  to  Lieut. -Colonel  Elliott  for  the 
references  to  his  book  on  Trojncal  Ophthalmology,  and  to 
other  writers. 

6.    Two  cases  of  neuro-Jihromatosis. 

By  H.  HoRSMAN   McNabb. 

Dorothy  M — ,  ast.  5  years,  came  under  my  care  at  the 
Manchester  Royal  Eye  Hospital  first  on  November  13th, 

1907.  The  child's  mother  said  the  left  eye  had  been  pro- 
minent for  one  month.  On  examination  the  left  eye  was 
found  to  be  displaced  forwards.  Movement  was  good  in 
every  direction.  No  tumour  could  be  felt  in  the  orbit,  but 
there  was  slight  resistance  on  attempting  to  push  the 
globe  backwards.  The  pupil  was  normal.  The  optic 
disc  was  congested.      V.  =  Fingers  easily. 

The  eye  became  more  proptosed,  and  on  January  11th, 

1908,  there  was  well-marked  optic  neuritis  and  V.  = 
Fingers  with  difficulty.  Movement  remained  good  in  all 
directions.  On  February  14th,  1908, 1  enucleated  the  eye, 
and  although  the  optic  nerve  was  divided  as  far  back  as 
possible,  I  did  not  succeed  in  removing  the  whole  of  the 
tumour,  but  by  pulling  forward  the  stump  of  the  nerve  I 
was  able  to  excise  a  further  small  portion  and  apparently 
get  away  the  remaining  part  of  the  tumour 
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Some  months  later  a  glistening  white  mass  appeared 
behind  the  conjunctiva,  but  although  I  was  able  to  keep 
the  child  under  observation  for  some  years  this  mass  did 
not  increase  in  size. 


Fig.  11. 


Pathological  Report  by  Prof.  Dean. 

"  Intra-dural  neuro-fibromatosis  with  proliferation  of  the 
neuroglia." 

Mary  B — ,  aet.  9  years,  came  under  my  care  at  the 
Manchester  Royal  Eye  Hospital  first  on  September  8th, 
1917.  Her  mother  said  the  right  eye  had  been  prominent 
one  month. 

On  examination  the  right  eye  was  slightly  proptosed ; 
movement  Avas  good  in  all  directions.  No  tumour  could 
be  felt  in  the  orbit  and  there  was  no  resistance  on 
backward  pressure  of  the  eye.  The  pupil  was  normal. 
The  optic  disc  and  rest  of  the  fniulus  normal.  V  =  -^, 
c  -  3  =  ^ 
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Dnriiitr  tour  years  the  proptosis  gradually  iucreased 
and  a  large  tumour  mass  could  be  felt  in  the  orbit.  The 
-optic  disc  became  pale  and  V.  was  reduced  to  |-,  J.  19. 

On  July  loth,  1921,  1  made  an  incision  along  the  outer 
orbital  wall,  and  on  examination  with  the  fingers  felt  a 
large  growth  around  the  optic  nerve,  and  it  seemed  to  me 
impossible  to  remove  this  without  sacrificing  the  eye.  I 
enucleated  the  eye  and  cut  through  the  optic  nerve  as  far 
back  as  possible.  On  macroscopic  examination  the  nerve 
itself  was  not  thickened,  but  the  sheath  appeared  like  a 
piece  of  omentum  with  hard  nodular  masses  scattered 
throughout  it ;  this  was  nowhere  adherent  to  the  nerve 
itself. 

Pathological  Report  by  Prof.  Dean. 

"  The  tumour  mass  is  one  of  neuro-fibromatosis." 


Meeting  held  at  Leeds,  March  10th,  1922. 
7.    On  the  physiological  night-hlindness  of  the  one-eyed. 
By  Thomson  Henderson  (Nottingham). 

Thk  night-blindness  of  the  one-eyed  is  a  subject  which, 
as  far  as  my  researches  go,  has  not  been  noted  in 
ophthalmic  literature,  and  yet  it  is  one  of  some  practical 
bearing. 

Before  the  war  one  had  met  with  isolated  cases  in 
which  one-eyed  workers,  chiefly  miners,  had  complained  of 
inability  to  see  at  night,  but  personally  I  had  never  given 
this  much  consideration  as  I  had  never  met  with  this 
disability  before  the  passing  of  the  AVorkmen's  Compensa- 
tion Act,  and  I  therefore  ascribed  it  as  belonging  to  one  of 
the  numerous  class  of  functional  manifestations  to  which 
this  Act  has  undoubtedly  given  rise. 

During  the  war  this  complaint  was,  however,  early  and 
very  forcibly  brought  before  my  notice  in  consequence  of 
the  large  number  of  men  who  had  lost  an  eye  in  action, 
and  who  complained  of  this  disability. 
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These  men,  all  on  home  service,  complained  of  the- 
same  disability — that  although  perfectly  fit  and  competent 
to  carry  out  their  duties  during  the  day,  yet  at  night  they 
were  unable  to  see,  and  therefore  incapable  of  doing  their 
turn  of  sentry  duty. 

On  examination  I  cannot  remember  ever  having  found- 
in  the  remaining  eye  fundus  changes  or  appreciable 
I'efractive  error. 

On  testing  with  Snellen's  test-types  and  reducing  the 
illumination  in  the  room  their  adaptation  was  every  way  as 
good  as  my  own.  Thus  if  the  light  only  allowed  me  to 
make  out  -^g,  they  equally  were  able  to  make  out  the 
same,  and  if  the  illumination  was  still  further  diminished,, 
allowing  me  to  see  only  3-^-,  they  likewise  unhesitatingly 
made  out  the  same.  Thus  anything  in  the  nature  of  true 
night-blindness  was  out  of  the  question. 

I  admit  that  I  could  not  understand  their  complaint, 
though  forced  to  the  conclusion  that  it  was  some  subtle 
form  of  functional  condition  such  as  was  later  popularised 
under  the  name  of  "  shell-shock."  I  therefore  always 
made  a  recommendation  excusing  these  one-eyed  men 
from  night  duty  under  the  plea  that  they  had  not  yet  got 
accustomed  to  one  eyed-life. 

The  solution  of  the  problem  came  to  me  during  the  last 
winter  of  the  war  when  I  was  temporarily  forced  to  join 
the  ranks  of  the  one-eyed  by  a  carbuncle  over  the  left 
supra-orbital  margin.  One  evening,  after  having  had  the 
obnoxious  excrescence  incised,  I  suddenly  discovered  that  I 
literally  could  not  see  the  way  back  to  my  quarters.  At 
first  I  thought  the  difficulty  was  due  to  some  fault  in  my 
retinal  adaptation,  though  I  knew  that  ordinarily  it  was 
really  very  good.  Lifting  up  the  bandage  and  looking 
now  with  my  left  eye  alone  I  at  once  appreciated  a 
marked  difference,  as,  owing  to  retinal  adaptation, 
everything  appeared  brighter  as  compared  with  tiie 
original  uncovered  right  eye,  but  still  1  failed  to 
distinguish  objects  any  clearer. 

With  both   eyes   open,  however,  I    found   that  1  could 
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make  out  everything  as  clearly  as  one  could  with  the 
given  illumination  of  a  winter  evening  in  wai--time,  when 
all  sources  of  artificial  light  were  kept  hid  under  a 
bushel. 

I  at  once  appreciated  the  fact  that  the  whole  cause  of 
one's  difficulties  was  due  to  the  loss  of  stereoscopic  vision. 
Ordinarily  in  daylight  or  with  the  artificial  illumination 
that  our  streets  now  present,  the  loss  of  stereoscopic 
vision  does  not  cause  much  difficulty,  as  secondary 
factors  come  in  to  assist  monocular  vision  to  appreciate 
the  thii"d  dimension. 

In  the  absence  of  artificial  illumination  these  accessory 
factors  by  vv-hich  monocular  vision  can  appreciate  depth 
are,  however,  unable  to  come  into  play  even  in  moon- 
light. The  i-esult  of  the  complete  loss  of  stereoscopic 
perception  is  that  objects  in  the  foreground  are  thrown 
and  merged  into  the  background,  producing  a  perfectly 
flat  monoch]"omatic  picture  of  varying  shades  of  grey  and 
black,  in  which  one  is  unable  to  distinguish  any  object 
because  of  the  absence  of  relief.  The  effect  is  very 
■disconcerting,  as  one  has  the  feeling  of  literally  walking 
up  against  a  black  and  blank  wall. 

With  binocular  vision  this  dead  flat  monocular  picture 
resolves  itself  at  once  into  a  stereoscopic  one,  in  which 
one  can  recognise  objects,  as  now  they  stand  out  in  relief, 
though  they  may  only  be  seen  as  black  masses. 

It  is  this  stereoscopic  effect  that  monocular  vision 
entirely  loses  at  night  time  and  hence  the  feeling  of 
being  up  against  a  blank  wall. 

You  may  in  a  measure  appreciate  how  diminished 
illumination  causes  loss  of  monocular  perception  of  depth 
by  entering  a  room  just  after  sunset  with  one  eye  closed. 

You  will  be  able  to  recognise  and  distinguish  the 
familiar  objects  about  the  room,  but  darken  it  still  further 
by  pulling  down  the  blinds  and  you  will  note  how  every- 
thing literally  fades  away  into  the  background  ;  open  both 
eyes  and  the  position  of  everything  can  be  made  out 
ajjain. 
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Like  many  another  apparently  puzzling  condition  the- 
explanation  of  the  night-blindness  of  the  one-eyed  is 
a  very  simple  one,  though  it  really  was  the  last  that  one- 
thought  of. 
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REPORTS. 


Clinical  Meeting  held  at  the  Royal  Victoria  Hospital, 
Dublin,  June  8th,  1921. 

The  following  cases  and  communications  were  brought 
forward  and  discussed  : 

1.    Case  of  monocular   blindness  followed  hy  recovery 
in  a  few  days. 

By  W.  M.   Killen. 

A  YOUNG  lady  teacher,  set.  about  25  years,  came  to  me 
in  April,  1918,  suffering  from  floating  opacities  in  the 
vitreous  of  the  left  eye.      The  vision  of  this  eye  was  -^^. 
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Three  years  later  she  returned  with  this  eye  in  the  same 
condition,  but  complaining  that  the  right  eye,  previously 
perfect,  had,  some  days  before,  become  almost  blind,  and 
a  day  or  two  after,  absolutely  blind.  I  found  the  pupil 
widely  dilated,  with  no  response  to  light,  although  it  con- 
tracted perfectly  to  the  consensual  reflex  test.  The 
ophthalmoscope  showed  the  fundus  to  be  apparently 
normal.  The  treatment  was  free  leeching  of  the  temple 
and  pilocarpine  sweats,  etc.  In  eleven  days  the  vision 
had  gradually  returned  and  was  soon  -1^.  We  all  see 
occasionally  such  cases  of  monocular  blindness  without 
obvious  lesion  clear  up  with  or  without  treatment.  The 
patients  are  frequently  young  women.  I  offer  the  case 
for  remarks  from  the  members. 

Mr.  L.  Werner  thought  there  were  two  explanations  : 
(1)  Functional;  (2)  obstruction  of  circulation,  the  blood- 
pressure  low  and  not  enough  to  drive  the  blood  through 
the  arteries. 


2.   A  case  of  endogenous  infection  after  needling  for 
cataract. 

By    W.    M.    KiLLEN. 

A  FEW  months  ago  a  young  woman,  2et.  35  years,  came 
to  me  with  a  mature  cataract  in  the  right  eye.  The  left 
eye  showed  incipient  cataract. 

There  was  a  history  of  cataract  among  her  relatives, 
and  her  parents  were  coiasins. 

Believing  the  lens  would  prove  soft  with  a  very  small, 
if  any,  nucleus,  I  needled  it  with  all  care  as  to  asepsis. 
A  few  hours  after  this  simple  little  operation,  a  very 
acute  attack  of  iritis  with  hyperaemia  of  the  whole  eyeball 
developed,  and  threatened  the  destruction  of  the  eye. 

The  tension  was  not  much  raised.  The  attack  was 
overcome  by  vigorous  treatment  for  a  fortnight  by  hot 
stupes,  atro]iine,  leeches,  etc.  I  had  a  culture  made  b-y 
an  expert  bacteriologist  from  the   conjunctival    secretion, 
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and  the  report  was  that  it  was  sterile.  He  also  made  a 
culture  from  a  catheter  specimen  of  the  urine  and  found 
a  growth  of  Sfajihylococc7is  alhus,  and  reported  the  patient 
as  a  staphylococcus  carrier.  A  vaccine  was  made  from 
this  and  the  patient  treated  with  it  for  a  period  of  three 
months,  after  Avhich,  the  eyes  being  quite  quiet,  the  lens 
was  extracted  through  a  small  linear  keratome  incision  in 
the  cornea,  with  the  aid  of  free  irrigation,  since  the  cortex 
was  sticky.  There  was  no  inflammatory  reaction  from 
this  more  sevei-e  operation,  and  the  visual  result  is  fairly 
good  and  impi-oving,  although  there  is  some  striate 
opacity  of  the  cornea.  I  give  this  case  as  an  example  of 
autogenous  infection.  The  question  of  the  best  operative 
procedure  for  cases  of  about  35  years  of  age  is  also 
interesting  and  deserving  of  discussion,  since  in  Ireland 
one  frequently  finds  a  cataract  quite  soft,  and  with  little 
or  no  nucleus,  up  to  37  or  38  years  of  age. 

Mr.  L.  AVerner  asked  was  there  any  hypopyon  ?  In 
cases  over  30  years  of  age  he  generally  extracted  the  lens. 
Patients  with  diabetes  do  not  stand  needling  well,  but 
bear  extractions  much  better.  Trouble  came  after  dis- 
cission more  often  than  after  extraction,  due  perhaps  to 
lens  matter  left  behind. 


3.    Coppock  cataract. 
By  L.  "Werner. 

Patient  was  a  man,  set.  22  years.  The  cataract  was 
bilateral.  V,  =  -^,  R.  and  L.  No  history  of  eye 
trouble  in  other  members  of  the  family. 

Mr.  Werner  thought  this  was  the  first  case  of  its  kind 
shown  in  Ireland. 


4.   Neoplasm  of  the  cornea  in  elderly  man  thought  to 
he  epithelioma. 

By  F.  C.   Crawley. 
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Meeting  held  at  the  Royal  Victoria  E^'e  and  Ear 
Hospital,  Dublin,  March  23rd,  1922. 

5.   Discussion  on  stricture  of  the  nasal  duct. 

Mr.  T.  0.  Graham 

opened  the  discussion  and  said  that  to  overcome  epiphora 
various  operations  have  been  devised,  which  have  for 
their  object  the  shoi't-circuiting  of  the  tears  directly  into 
the  nose  from  the  lacr3maal  sac.  Toti  advocated  the 
transplantation  of  the  outer  wall  of  the  sac  bearing  the 
entrance  of  the  canaliculi  into  the  outer  wall  of  the  nose. 
This  he  did  by  external  operation. 

West,  however,  conceived  the  idea  of  attacking  the 
lacrymal  sac  from  the  nasal  cavity,  thus  dispensing  with 
the  external  skin  incision.  I  have  adopted  his  method  and 
have  modified  it.  The  operation  is  most  easily  carried  out 
under  local  anesthesia.  The  area  on  the  outer  wall  of  the 
nose  anterior  to  the  middle  turbinal  is  ansesthetised  with 
the  local  application  of  20  per  cent,  cocaine  and  adrenalin, 
or  submucous  injection  of  novocaine  may  be  employed. 

With  a  septum  knife  or  small  scalpel  the  mucous  mem- 
brane about  half-an-inch  square  is  removed  from  the  area. 
The  underlying  bone  is  then  chiselled  away,  the  window 
in  the  bone  being  enlarged  by  means  of  nibbling  forceps. 
In  this  way  the  inner  wall  of  the  lacrymal  sac  is  exposed, 
and  can  be  invaginated  into  the  nose  by  passing  a  probe 
through  the  lower  canaliculus  into  the  previously  cocainised 
sac.  While  the  probe  thus  invaginates  the  inner  wall  of 
the  sac  a  vertical  incision  is  made  into  its  anterior  sur- 
face with  a  fine-bladed  sharp  knife.  The  inner  wall  of 
tlie  sac  can  then  be  removed  with  a  conchotonie.  I  find 
it  unnecessai-y  to  use  the  special  sharp-toothed  tenaculum 
forceps  for  catching  the  sac.  This  completes  the  opera- 
tion ;  the  after-treatment  consists  in  irrigating  the  sac 
through  the  canaliculus  and  preventing  the  formation  of 
granulations  around  the  artificial  opening  in  the  sac. 

The  (lilliciilties  encountered  during  the  o]ier!ition  are: 
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(1)  Thick  bone,  particularly  a  prominent  sclerosed 
nasal  process  of  the  superior  maxilla. 

(2)  An  overlying  anterior  ethmoidal  cell  which  may  be 
opened  up.  One  finds,  then,  that  two  layers  of  bone  have 
to  be  removed  in  order  to  reach  the  sac,  which  lies  at  the 
bottom  of  a  recess  in  the  lateral  wall  of  the  nose. 

(3)  An  enlarged  anterior  end  of  the  middle  turbinal 
which  may  require  removal. 

(4)  Haemorrhage  during  the  operation.  The  operation 
may  have  to  be  completed  under  the"  sense  of  touch,  a 
finger  pressing  into  the  lacrymal  groove  externally  acting 
as  a  guide. 

(5)  A  narrow  nose.  In  order  to  obtain  sufficient  space 
for  approaching  the  sac  it  may  be  necessary  to'  do  a 
preliminary  submucous  resection  of  the  nasal  septum. 

I  have  endeavoured  to  ascertain  by  observation  and 
inquiry  by  letter  the  end-results  of  the  thirty  intranasal 
dacryo-cystostomy  operations  I  have  performed  during  the 
past  three  years.  Twenty-two  have  been  complete  suc- 
cesses. Four  had  lacrymal  sac  fistula  prior  to  operations. 
All  healed  up  after  the  intranasal  drainage  of  the  sac. 

Four  write  to  say  they  still  have  epiphora;  two,  however, 
admit  improvement ;  one  says  there  is  now  only  watering 
of  the  eye  and  no  purulent  discharge. 

Four  cases  have  not  replied  to  the  letters  of  inquiry. 
Two  of  them  were,  however,  free  from  trouble  on  leaving 
Dublin  several  weeks  after  the  operation. 

All  these  thirty  cases  have  been  referred  to  me  for 
operation  by  ophthalmic  surgeons  Avho  had  carried  out 
conservative  treatment  without  permanent  benefit. 

Mr.  L.  J.  CuRTiN 

said  his  experience  was  not  extensive,  but  the  operation 
seems  to  present  some  difficulty  from  the  operator's  point 
of  view. 

(1)  If  the  nose  is  narrow  it  is  difficult  to  orientate 
properly  owing  to  the  lateral  view  obtained  of  the  site  of 
operation. 
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(2)  Sufficient  space  is  not  always  available  for  grasping 
and  cutting  instruments  to  be  inserted  at  the  same  time. 

These  obstacles  can  be  overcome  to  some  extent  by 
performing  a  high  submucous  resection  of  the  septum  or 
by  following  the  transeptal  route. 

After-treatment  is  all-important,  and  it  must  be  carried 
out  from  six  to  eight  weeks  following  operation,  with  an 
occasional  visit  up  to  a  later  period.  Granulations  need 
removal  when  they  make  their  appearance. 

Mr.  L.  Werner 
asked  what  were  the  advantages  of  the  operations  over 
excision  of  the  sac.  He  thouo^ht  two  disadvantaofes  were 
the  difficulty  of  the  operation  and  the  slower  healing.  If 
the  tears  were  drawn  along  by  suction  the  operation  might 
remove  this.  The  liability  to  infection  from  the  nose 
seemed  to  him  considerable. 

Mr.  J.  A.  Ckaig 
thought  discussion  was  to  some  extent  futile,  as  rhinologists 
and  ophthalmic  sui'geons  had  their  own  opinions.  The 
drawback  to  the  operation  is  that  frequently  the  eye  still 
waters.  The  difficulty  of  the  operation  depends  on  (a) 
narrowness  of  nose  ;  [b]  difficulty  of  getting  in  two  instru- 
ments to  grasp  the  sac  and  cut  it.  He  asked  which  would 
a  rhinologist  do  in  a  case  of  caries  on  lupus  ? 

Mr.  H.  C.  MooNEY 

asked,  Would  a  rhinologist  refuse  to  operate  in  a  necrotic 
case  ? 

Mr.  F.  C.  Crawley 
iiKjiiired  what  were  the  indications  for  the  operation.     He 
would  excise  the  sac  previous  to  an  operation  for  catai-act. 
If  the  patient  was  a  working  man  he  would  excise  the  sac 
and  let  him  put  up  with  the  epiphora. 

-Mr.  .).  13.  Story 
had  seen  all  the  various  methods  of  treatment   and   good 
i"esults    from    all.       The    iiitra-nasal    operation    was    only 
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indicated  in  cases  of  dacryocystitis,  and  only  superior  to 
excision  of  the  sac  in  that  you  should  not  have  epiphora  as 
you  have  after  excision.  Two  cases  he  had  seen  gave  a 
perfect  and  permanent  result  after  Maddox's  treatment  of 
injecting  quicksilver.  Excision  was  much  the  easier  opera- 
tion, and  unless  the  intra-nasal  operation  produces  more 
cures  it  would  not  come  into  use. 

Mr.  Graham, 

in  reply,  said  that  cases  to  operate  on  by  the  intra-nasal 
method  were  :  (1)  Where  ophthalmic  surgeons  had  failed; 
(2)  many  cases  where  a  fistula  exists.  Simple  cases  did 
better  with  ophthalmic  treatment.  The  operation  did  not 
interfere  with  the  physiological  action  of  suction  of  the 
tears.  A  good  result  should  be  completely  free  from 
epiphora.  He  had  had  only  one  case  of  secondary  infection 
from  the  nose. 


6,   Calcareous  film  of  the  cornea  after  sympathetic 
ophthalmia  in  1915. 

By  J.  B.  Story. 


Case  of  tumour  of  pituitary  and  region  of  basilar  process 
of  occipital  hone. 

By  L.  Werner. 


8.   Case  of  skin  graft. 

By  L.  Werner. 

Graft  consisted  of  large  piece  of  skin  in  its  whole 
thickness.  No  antiseptic  was  applied  to  skin  before 
removal.  A  dressing  was  boric  acid  freely  dusted  on  :  it  is 
important  to  keep  area  diy. 


9.   Lacryvial  gland  tumour  treated  by  X  rays  and 

improving . 

By  Miss  Maxwkll. 
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10.   Case   of  post-neuritic   atrophy   of  each  optic   nerve  in 
young  man. 

By  W.  C.  MacFetridge. 

Etiology  unknown.  Examination  of  blood,  urine,  fgeces, 
expectoration,  nasal  sinuses  was  negative.  There  was  a 
history  of  sand-fly  fever. 
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REPORTS. 

1.  A  case  of  cyst  of  the  left  orhit  of  a  'possihle  filarial  naiiire 
{Filaria  Bancrofti). 

By  M.   SoBHY  Bey. 

A  MALE,  ?et.  30  years,  presented  himself  at  Xo.  1  Travel- 
ling Ophthalmic  Hospital,  Rod  el  Farag,  on  Jnly  18th,  1921, 
with  L.  exophthalmos.  He  Avas  of  a  fairly  good  constitution, 
and  had  never  been  out  of  Egypt.  He  noticed  the  bulging 
of  his  li.  eye  two  years  previously.  A  year  later  he 
received  a  blow  with  a  fist  which  resulted  in  a  black  eye. 
After  some  time  the  traumatic  swelling  disappeared, leaving 
the  eye  more  proptosed  than  before.  No  history  or  signs 
of  syphilis,  and  no  chyluria  or  h^ematuria. 

Clinical  description. — The  case  was  first  seen  hy  Dr. 
Halim  Abu  Seif,  the  principal  medical  officer  of  Rod  el 
Farag,  who  made  the  following  notes:  "T.  Ill,  peripheral 
pannus,  pupils  active.  R.V.  y^,  good  fundus.  L.V.  g-g. 
T.n.  The  eye  is  markedly  proptosed  and  pushed  down 
and  in.  Upper  lid  when  closed  completely  covers  the  globe. 
The  fundus  after  dilatation  of  the  pupil  reveals  slight 
hyperemia  of  the  disc  and  engorgement  of  the  veins,  but 
no  hfemorrhages.  A  soft,  tender,  fluctuating  mass  could 
be  felt  at  the  outer  side  of  the  orbit  separating  the  outer 
wall  of  the  latter  from  the  globe,  which  is  thus  pushed 
down.  The  skiascopic  result,  under  homatropine  and 
cocaine,  was,  for  the  R.  eye,  sph.  +  2,  cyl.  +  0*5  ax.  v., 
and   that  of  the  L.  eye  was  sph.  +  5,  cyl.  +  0*5  ax.  60." 
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On  July  25th  the  case  was  admitted  to  Giza  Ophthalmic 
Hospital.  On  the  same  day  the  blood  was  examined  for 
Wassermann^s  reaction,  with  a  negative  result ;  nevertheless 
the  patient  was  given  3  grm.  of  potassium  iodide  for  three 
days. 

On  August  10th  potassium  iodide  2  grm.  three  times 
a  day. 

On  August  13th  potassium  iodide  3  grm.  three  times 
a  day. 

On  August  1 8th  L.  proptosis  the  same  ;  no  improvement ; 
and  potassium  iodide  was  continued. 

On  August  21st  L.V.  -^,  and  a  note  was  made  by 
Dr.  MacCallan,  who  recommended  taking  the  fields.  These 
were  found  similar  and  of  normal  limit.  The  patient  was 
then  sent  to  Kasr  el  Ainy  for  skiagram  of  his  skull.  In 
the  plate  there  was  more  opacity  in  the  left  orbit  than  the 
right.  Kronlein's  operation  was  advised  and  done  at 
Kasr  el  Ainy  by  Mr.  Dolbey  in  my  presence.  The  external 
carotid  was  tied  as  a  preliminary  measure.  The  flap 
containing  the  integument  and  the  malar  bone  was  turned 
aside  as  usual,  and  after  exposing  the  contents  of  the  orbit 
the  wall  of  the  tumour  was  accidentally  ruptured  and  a 
cheesy  material  poured  out.  This  was  at  once  collected 
aseptically  in  two  sterile  test-tubes  for  pathological  ex- 
amination. After  evacuating  all  the  contents  of  the  cyst, 
Mr.  Dolbey  examined  the  seat  of  the  cyst,  and  stated  that 
it  was  communicating  with  the  brain  through  the  sphenoidal 
fissure,  and  thought  it  was  possibly  a  case  of  psammoma 
of  the  temporo-sphenoidal  lobe.  At  that  moment  I  thought 
of  inspissated  suppurating  hydatid  or  a  meningocele.  The 
operation  was  concluded,  and  was  followed  by  mai'ked 
improvement  both  in  the  vision  and  in  the  degree  of 
proptosis.  The  cheesy  matter  was  then  submitted  to  a 
systematic  laboratory  research.  Bits  were  fixed  in  Benin's 
solution  and  prepared  for  cutting  and  staining.  Sections 
have  shown  it  to  be  an  amorphous  mass  devoid  of  cellular 
elements  except  a  few  leucocytes.  They  indicate  that 
degenerative  processes  are   advanced.      The   Pathological 
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Depart iiient  of  Kasr  el  Ainy  gave  the  same  result.  'IMien 
the  clieesy  material  was  inoculated  on  different  media  to 
find  any  g'erm,  and  again  these  proved  to  be  sterile.  As 
tuberculosis  was  suspected,  glycerin  carrots  tubes  were  also 
inoculated,  with  a  negative  result.  Before  giving  the  case 
up,  I  made  a  smear  from  the  deposit  in  an  inoculated  bouillon 
tube.  This  was  stained,  and  a  microfilaria  was  seen  on  the 
slide.  This  was  shown  to  Dr.  Hindle,  Professor  of  Para- 
sitology at  the  School  of  Medicine,  who  agreed  that  it  was 
an  embryo  of  Filaria  Bancroft!.  Then  the  patient^s  blood 
was  examined  at  night  time,  and  found  to  contain  micro- 
filariae in  lai-ge  numbers.  The  patient  was  sent  back  to 
Kasr  el  Ainy  and  put  under  the  care  of  Dr.  Day,  and  had 
a  full  course  of  tartar  emetic. 

On  January  12th,  1922,  the  patient  was  sent  back  to 
Giza  Ophthalmic  Hospital  as  cured.  R.V.  |-,  L.V.  -j^- 
with  cyl.  +  1  ax.  115°  down  and  out  =  -^— j"- 

On  January  23rd  I  examined  the  blood  again,  and 
found  that  the  microfilariaa  were  less  nuinerous  than 
before. 

Inter-pretation  of  the  case. — The  geographical  incidence 
of  the  case  makes  the  Loa  Loa  infection  impossible  ;  more- 
over the  embryos  look  like  those  of  Filaria  Bancrofti. 

Can  we  diagnose  this  cyst  as  being  filarial  in  nature  ? 
If  not,  what  could  it  have  been  ?  How  would  a 
filarial  cyst  form  ?  This  is  better  explained  by  the 
two  following  suppositions  :  (1)  An  adult  filaria,  where 
it  lives  or  where  it  dies — as  a  rule  in  the  lymphatics — 
produces  a  dilatation  of  the  latter  with  damming  up  of 
the  lymph  and  cyst-like  formation.  This  is  frequent 
in  the  thoracic  duct,  but  it  may  happen  anywhere  in  the 
body  where  there  are  lymphatics.  (2)  The  trauma  incurred 
by  the  patient  might  have  brought  about  the  death  of 
a  filaria  worm  already  present  in  the  orbit,  with  the  result 
of  inflammation  of  the  tissues  around,  sterile  suppuration 
and  then  inspissation  of  the  pus.  One  might  contend  that 
if  the  cyst  was  really  the  seat  of  a  filaria  worm  one  ought 
to  get  more  microfilariae  in  the   cyst  than   in  the  blood. 

VOL.   XLII.  25 
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But  if  there  has  been  a  living-  worm  in  tlie  cyst,  tlie 
embryos  should  not  remain  in  the  lymph-stream  {i.  e. 
the  cyst  as  well),  as  they  are  wanted  in  the  general 
circulation  ready  to  be  sucked  by  the  culices.  (This 
explains  the  fact  that  in  many  cases  of  chyluria  micro- 
filaria3  are  absent.)  Another  possibility  is  that  the 
microfilaria  found  in  the  cheesy  matter  was  there  only 
through  contamination  from  the  patient's  blood  during 
the  operation. 

Here  again  if  the  adult  worm  had  died  there  would  be 
no  formation  of  embryos  in  the  cyst.  It  is  to  be  borne 
in  mind  that  not  infrequently  in  filariasis  there  is  more 
than  one  worm  in  the  same  host,  and  so  if  one  dies  it  is- 
not  strange  to  see  the  host  sill  harbouring  microfilaria?. 
Moreover,  the  filariasis  continues  to  show  itself  up  to  six 
months  after  the  death  of  the  worm. 

The  structureless  character  of  the  sections  rules  out 
meningocele.  The  walls  of  the  cyst  do  not  look  like  those- 
of  hydatid.  Had  the  cyst  orginated  in  the  brain  it  would 
have  given  rise  to  symptoms  of  intracranial  pressure- 
which  were  completely  wanting  in  the  case. 

Taking  all  things  into  consideration  one  is  justified,  I 
believe,  in  attributing  the  cyst  in  question  to  filariasis. 

In  conclusion,  I  thank  all  my  colleagues  who  have- 
assisted  in  this  unique  case. 


2.   Appearance  of  the  fundus  in  ankylostoma  iconn 
infection. 

By  M.  RiAD. 

I  HAVE  requested  my  colleague  Dr.  Erfan,  the  Registrar 
at  Kasr  el  Ainy  Hospital,  to  send  me  a  few  cases  of  severe 
anaemia  due  to  ankylostoma  worm  infection  for  fundus 
examination.  He  was  kind  enough  to  send  me  twenty 
cases  in  all. 

In  seven  cases  the  percentage  of  haemoglobin  varied 
between  30—50  per  cent.,  ami  the  rest  between  60-70  per 
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cent.  In  the  first  lot  the  choroidal  reflex  was  of  a  light 
yellow  colour  instead  of  being  rich  red ;  veins  large, 
tortuous,  flabby,  and  had  the  appearance  of  flattened 
ribbons  ;  arteries  were  thin  and  in  a  few  cases  the  retinal 
arterioles  were  corkscrew-shaped. 

In  one  case  I.  H —  (Hospital  No.  1  893),  the  superior 
and  inferior  retinal  arteries  were  pulsating.  This  is 
explained  by  the  fall  of  arterial  pressure  in  which  the 
central  retinal  artery  takes  part. 

In  one  case,  A.  G —  (Hospital  No.  2753)  haemoglobin 
40  per  cent.,  a  few  white  dots  were  observed  along  the  right 
superior  temporal  artery  which  may  have  been  fibrinous 
masses  of  exudate,  and  two  fresh  flame-shaped  hajnior- 
rhages  were  present  in  the  inferior  temporal  quadi-ant  two 
disc  diameters  away  from  the  disc.  These  heemorrhages 
may  be  due  to  alteration  of  the  composition  of  the  blood 
affecting  the  walls,  and  to  the  action  of  toxins  introduced 
into  the  body  by  the  parasite. 

The  most  interesting  case  of  all  is  the  case  of  a  negro, 
A.  K.  A.  M — ,  ast.  50  years  (Hospital  No.  877),  in 
which  the  amount  of  haemoglobin  was  30  per  cent. 
My  notes  about  him  run  as  follows  :  both  eyes  are 
emmetropic,  R.  vision  2^-,  L.  yg  ;  T.  normal.  Right 
fundus  tigroid  appearance,  choroidal  reflex  pale,  veins 
dilated,  tortuous  and  pulsating,  ai'teries  thin,  disc  very 
pale  with  sharply  defined  edge.  Left  fundus  same 
appearance  as  right,  but  disc  is  not  so  pale.  Fields  taken 
for  white  in  good  daylight  10  mm.  disc  show  contraction 
of  both  fields,  especially  on  the  nasal  side  of  R.  field. 
Wassermann  not  performed,  but  no  family  or  personal 
history  justifies  the  suspicion  of  syphilis. 

The  pallor  of  both  discs  might  be  diagnosed  as  anasmia 
of  the  disc  capillaries,  but  this  is  rejected  by  : — 

(1)  The  defective  central  vision  and  the  contraction  of 
the  fields. 

(2)  The  asymmetry  in  the  colour  of  both  discs. 
Inayuti    of    Japan    reported    a    case    of     retro-bulbai- 

neuritis  due  to  ankylostomiasis,  but  as  far  as  I  can  gather 
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no  case  has  been  recorded  of  primary  optic  atrophy  in 
this  particular  disease.  In  the  other  cases  of  higher 
percentage  of  haemoglobin  the  fundi  appeared  noi'mal 
except  for  the  dilatation  in  the  veins  and  slight  paleness 
in  the  colour  of  the  choroidal  reflex. 


S.  Report  on  result  of  treatment  of  the  case  of  arterio- 
venous aneurysm  of  orbit  reported  to  this  society 
Za.s-^  year. 

By  M.  Tewfik. 

Last  year  I  reported  to  this  Society  a  case  of  pulsating 
exophthalmos  of  the  right  eye  due  to  traumatic  arterio- 
venous aneurysm  from  gunshot  wound  in  a  young  boy, 
M.  Y — ,  set.  about  15  years. "^  The  boy  was  operated  upon 
in  March,  1921,  by  Mr.  Dolbey,  surgeon  at  Kasr  el  Ainy 
Hospital,  by  ligaturing  the  common  and  external  carotid, 
the  latter  being  done  to  avoid  collateral  circulation.  The 
swelling  diminished  perceptibly  on  the  table  and  a  deep 
suture  was  passed  through  the  main  bulk  of  the  swelling 
and  tied. 

The  boy  was  again  recently  examined  by  Dr.  Girgis, 
who  reported  that  no  tumour  could  be  detected  now  ; 
the  operation-scar  is  visible  over  the  neck. 

I  must  express  my  thanks  to  the  operating  surgeon, 
Mr.  Dolbey,  and  to  Dr.  MacCallan  and  Dr.  Girgis  in  helping 
me  to  get  at  the  patient  now. 


4.   A  case  of  palpebral  sporotricJiosis  [Lympliangetic  form). 
By  M.  SoBHY  Bky. 

The  patient.  No  30617,  Stationary  Ophthalmic  Hospital, 
Giza,  a  male,  aet.  30  years,  laundry  man,  was  sent  to  me 
on  March  26th,  1921,  by  Dr.  Barrada,  cx-derniatologist 
at  Kasr  el  Ainy  Hospital. 

Past  history. — A  few  years  ago  the  patit-nt  had  an  ulcer 

•   Trans.  Ophth.  Soc.  U.K.,  1921,  vol.  xli,  p.  528. 
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Oil  tlie  genitals  followed  by  :iii  eruption  wiiicli  was 
accompanied  by  itching.  Six  months  ago  the  patient 
had  redness  and  swelling  of  the  left  eye  witli  discharge. 
This  condition  remained  for  a  week  and  was  treated  by 
some  kind  of  lotion  and  drops.  The  e3'e  has  been  (juite 
healthy  since  then. 

Present  histonj. — A  married  man  of  moderate  life,  of  a 
fair  constitution  and  of  medium  height  and  body.  Six 
weeks  ago  the  patient  noticed  a  swelling  at  the  inner 
canthus,  which  shortly  was  followed  by  a  swelling  of  the 
upper  and  lower  lids.  'J'he  patient  then  sought  the 
advice  of  Dr.  Galal,  of  Qalawoon  Ophthalmic  Hospital, 
who  ordered  him  an  ointment  and  hot  bathings.  After  a 
week's  treatment  the  swelling  at  the  internal  commissure 
ulcerated  and  Dr.  Galal,  suspecting  its  specific  nature, 
sent  his  patient  to  Dr.  Barrada  for  an  opinion. 

Desrriiyiion. — A  shallow  ulcer  is  seen  on  the  skin  just 
below  tlie  lower  canaliculus  of  the  left  eye,  3  mm.  by 
8  mm.  in  area,  with  a  brawny  swelling  around,  giving 
a  sensation  of  hardness;  the  ulcer  itself  feels  soft.  This 
brawny  swelling  spreads  up  and  down  in  a  concentric 
manner  round  the  palpebral  aperture,  the  outer  commis- 
sure being  free  from  oedema.  In  the  skin  of  the  lower 
lid  there  is  a  nodule  as  big  as  a  pea,  the  upper  border  of 
which  touches  the  lower  border  of  the  tarsus.  There  is 
another  swelling  in  the  upper  lid  similar  to  the  lower  one, 
a  little  smaller  ;  the  skin  over  these  nodules  is  a^dematous 
and  does  not  move  over  them.  There  is  a  cord-like 
resistance  from  the  upper  nodule  going  to  the  ulcer. 
There  is  a  similar  one  in  the  lower  lid  that  can  hardly  be 
felt.  The  preauricular  gland  is  a  little  enlarged. 
Temperature  was  36-8° C.  and  showed  no  rise  later.  A 
well-marked  sore  on  genitals  is  present.  Enlarged  glands 
can  be  felt  all  over  the  body  except  on  the  occipital  region. 
The  throat  was  red  and  iniected,  but  there  was  no  ulcera- 
tion. Patient  was  addicted  to  smoking.  He  was  seen  again 
on  March  27th,  1921,  in  the  Ophthalmic  Laboratory,  Giza. 
Smears  and    cultures   were   taken    from    the    ulcer   before 
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cleaning  it,  and  from  the  discharge  covering  its  base,  on 
serum  agar,  blood  agar  and  simple  agar.  'J'he  ulcer  was 
then  cleaned  with  sponges,  freeing  its  base  from  the 
discharge,  and  other  slides  were  taken  and  other  tubes 
were  inoculated.  To  irritate  the  ulcer  in  order  to  obtain 
a  serous  discharge  for  the  examination  of  Schaudinn's 
spirochete,  according  to  the  method  of  Bury,  by  Indian 
ink,  it  was  rubbed  with  a  sponge  impregnated  with  alcohol. 
A  Fravas  syringe  was  then  prepared  and  the  needle  was 
introduced  into  the  lower  nodule  after  painting  it  with 
iodine  tincture.  A  very  small  quantity  of  pus  was  obtained 
and  this  was  smeared  on  the  surface  of  a  simple  agar 
tube.  This  last  tube  was  jjut  in  the  incubator.  The 
blood  was  examined  at  the  I'ublic  Health  Laboratory  for 
Wassermann's  reaction  and  was  found  positive. 

Report  of  the  lahoratorij  examination. — The  first  slide, 
taken  directly  from  the  ulcer,  was  stained  with  methylene 
blue  and  a  long  branching  mycelium  with  two  conidije 
attached  to  it  was  found.  A  moi-e  prolonged  research 
revealed  nothing  of  the  sort  in  all  the  other  slides  except 
two  bodies  looking  like  spores  (or  conidiaj).  The  three 
slides  prepared  according  to  Bury's  metliod  were  exhaus- 
tively examined  and  the  result  was  negative  for  the 
Spirocheta  pallida.  I  stained  more  slides  with  the  slow 
and  quick  methods  of  Giemsa  and  no  spirillie  could  be 
found.  The  tubes  inoculated  were  examined  from  time 
to  time.  Some  of  these  i-emained  quite  sterile,  while 
others  only  showed  a  few  growths  of  cocci  or  some  yeast 
colonies  and  one  colony  of  mycelium.  (This  latter  was  of 
a  clear  chocolate  colour,  i-ounded,  5  mm.  in  diameter 
and  2  mm.  high,  of  an  in-eguUir  edge  and  a  surface  show- 
ing protuberances  and  convolutions.  It  was  not  easy  to 
make  a  smear  from  it  as  it  was  difficult  to  jjet  throui>:h  it 
with  the  needle  and  it  seemed  very  adherent  to  tlie  media. 
A  penetration  of  this  colony  in  the  media  could  not  be 
iiuide  out  as  the  latter  was  not  clear,  being  a  blood  agar. 
A  smear  did  show  a  branching  mycelium  of  a  voluminous 
size,      'i^he  threads  of  the  mycelium  were   iibl)on-like,   i.e. 
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flat,  'riieir  branching  was  at  an  obtuse  angle,  and  in 
general  they  did  not  look  at  all  like  the  tlireads  of 
s])orotrix.)  The  agar  tube,  inoculated  with  the  pus 
aspirated  from  the  nodule  and  kept  in  tlie  incubator, 
was  examined  on  the  fiftli  day.  Besides  one  colony  of  a 
Staphylococrns  alhns  there  were  strewn  on  the  surface  of 
the  agar  other  small  ones,  with  a  smooth  rounded  surface 
which  had  a  defined  edge.  They  looked  clear  at  first, 
becoming  opalescent  when  old.  A  smear  was  made 
fi'om  these  little  colonies  and  Avas  stained  with  methylene 
blue.  I  could  see  short  threads  or  short  stems  at  their 
bifurcation  into  two  or  more.  The  thi'eads  showed  septa 
enclosing  short  spaces.  The  spaces  took  lightly  the 
stains  as  if  they  were  spores.  The  mycelium  looked  either 
straight  or  beaded  from  the  swelling  produced  at  the 
clear  spaces.  The  conidiaj  were  single,  i.e.  one  at  the  end 
of  each  thread,  or  free.  (The  free  conidige  were  round, 
circular  in  shape  and  not  oblong,  surrounded  with  their 
capsule,  which  seemed  to  take  the  blue  stain  of  methylene 
blue  while  the  inside  was  pale.  Another  interpretation 
of  this  character,  the  peripheral  part  of  the  protoplasm 
took  the  stain,  the  inside  and  the  capsule  remaining  clear. 
This  description  is  different  from  that  given  to  the  two 
varieties  of  sporotrichosis,  Shenki  and  Beurmannii,  where 
the  conidife  are  multiple  and  oblong,  and  these  take  the 
stains  readil}'.)  The  tube  was  then  taken  out  of  the 
incubator  and  left  at  the  room  temperature.  The  colonies 
increased  in  number,  coalesced,  but  never  changed  their 
colour,  and  remained  always  of  a  white  opaque  colour. 
This  made  me  classify  this  strain  in  the  variety  of 
sporotrix  described  by  Doi-  or  an  allied  strain.  Proper 
glucose  and  glycerine  media  were  then  prepared,  and 
subcultures  were  tried  on  these  as  well  as  on  blood  and 
serum  media  on  many  occasions,  and  all  efforts  remained 
futile.      Anaerobic  cultures  have  failed. 

Experiments-  on.  animals. — A  thin  emulsion  of  the 
fungus  was  prepared  and  injected  under  the  skin  of  tlie 
•ear  of  a  young  rabbit.        Some  of  the  pus  aspirated  from 
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the  nodule  was  injected  under  tlie  skin  oi  a  guinea-pig  to 
exclude  the  pi-esence  of  tuberculosis.  The  rabbit  was 
kept  for  months  under  observation  and  showed  no  lesions  ; 
the  guinea-pig  disappeared  from  its  cage.  iSubcultures 
from  the  original  tubes  were  tried  again  on  glycerin 
glucose  bouillon  Avliich  was  left  at  the  room  temperature. 
A  very  thin  film  appeared  on  the  surface  of  the  bouillon 
with  some  turbidity  of  the  latter.  This  showed  again  the 
presence  of  the  fungus.  The  blue  litmus  bouillon  media 
turned  a  faint  red,  then  bleached  Avith  the  absence  of 
gas  formation.  These  cultures  will  be  used  again  for  the 
animal  inoculations. 

Diagnosis. — Clinically  we  were  confronted  with  an 
ulcer  accompanied  by  lymphangitis.  It  is  true  any  ulcer 
(septic)  might  be  followed  b\'  a  lymphangitis.  Thi.s  is 
more  common  Avith  syphilis,  tubercle,  glanders  and  sporo- 
trichosis. The  ulcer  was  not  typically  hard.  Taking 
the  observation  of  Dr.  Galal  as  granted,  I  doubted  the 
possibility  of  its  being  venereal  as  in  these  cases  the- 
lymphangitis  comes  on  after  the  ulceration  and  not  before. 
In  other  Avords,  the  lymphangitis  seen  in  the  venereal 
disease  is  not  specific — spirochetee  do  not  form  Ij'mphan- 
gitis,  it  is  due  to  mixed  and  secondary  infection,  as  in 
phagedenic  ulcers,  etc.  I  at  once  thought  of  the  possibility 
of  the  lymphangitic  form  of  the  sporotrichosis;  tubercle 
and  glanders  did  not  seem  probable.  However,  the 
microscopic  examination  and  the  course  of  the  case  under 
treatment  decided  the  diagnosis. 

Treatment. — These  cases  do  badly  if  they  are  treated 
surgically,  and  one  is  Avarned  against  using  the  scalpel  ta 
open  the  nodules  or  abscesses  formed  by  this  kind  of 
fungus.  The  iodine  treatment  is  specific  either  in  the 
free  form  oi- as  potassium  iodide.  On  April  3rd  potassium 
iodide  Avas  ordered  in  the  dose  of  2  grm.  daily,  Avhich  was 
increased  every  three  days.  Improvement  appeared  from 
the  first  week.  On  April  23rd  10  grm.  of  potassium 
iodide  Avere  being  given  daily.  The  ulcer  healed  and  the 
swelling  of   the   upper  and    the    lower    lids   diminished  iu 
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size.  On  April  25tli  ])otassiiun  iodide  was  stopped.  On 
May  4tli  potassium  iodide  was  re-ordered,  2  grin,  daily  tor 
a  fortnight,  and  then  stopped  altogether. 

The  object  of  this  long  course  of  potassium  iodide  was 
to  prevent  any  recurrence.  On  June  19th  the  patient 
showed  no  signs  of  his  disease  except  some  browny 
pigmentation  of  his  lids,  there  were  no  signs  of  recur- 
rence. Wasserniann  remained  positive  after  all  this 
potassium  iodide  treatment,  which  suggests  that  this 
drug  has  no  curative  effect  on  syphilis. 

The  patient  was  advised  to  undergo  a  complete 
mercurial  and  arsenical  treatment  for  his  syphilis. 

As  far  as  I  am  aware  this  is  the  second*  case  of 
sporotrichosis  ever  published  in  the  medical  literature,  or 
proved  by  bacterial  examination  in  this  country.  In 
general  surgery  and  medicine  this  disease  may  not  be 
very  rare,  but  they  are  rare  in  ophthalmic  practice. 

After  writing  the  above  lines,  animal  inoculation  was 
undertaken  on  a  rabbit  from  a  culture  on  glucose  bouillon. 
Injections  were  made  under  the  conjunctiva  as  well  as  in 
the  region  of  the  lacrymal  sac,  with  negative  results. 
After  many  subcultures  with  simple  bouillon  and  glucose 
bouillon  the  organism  took  a  somewhat  different  picture 
than  that  already  seen  in  the  first  cultures  :  the  mycelium 
is  longer,  straighter  and  more  slender,  and  stains  uniformly 
without  showing  the  beaded  ajipearance  already  described. 
As  to  the  spores  of  the  conidiie  they  show  two  forms — one 
which  takes  the  stain  more  or  less  unifoi-mly  with  some 
pallor  in  the  centre,  the  other  takes  the  stain  only  at  the 
periphery  while  the  centre  remains  colourless.  Here  and 
there  one  of  the  spores  is  seen  bearing  a  stalk. 

Before  closing  I  want  to  emphasise  the  fact  that 
streptothrix  and  sporotrichosis  are  two  quite  different  con- 
ditions of  the  conjunctiva. 


*  The  first  case  was  that  of  sporotrichosis  of  the  tongue,  published  by 
Duverger,  of  the  French  Hospital  of  Cairo,  and  cultures  oV)tained  by  Hain^ 
of  the  Institut  Pasteur,  photographs  made  by  Dr.  Haiuid  Ouasef. 
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5.    Ocular  complications  occurring  in  malaria. 

By  W.  H.  KiKP. 

I  HAVE  taken  the  liberty  of  introducing  the  subject  of 
the  ocular  complications  of  malaria,  not  so  much  with  a 
view  to  imparting  information  as  with  the  object  of 
obtaining  it.  The  subject  is  one  with  regard  to  which 
the  greatest  diversity  of  opinion  imaginable  exists.  Thus 
Poncet  (1),  writing  in  1878  of  his  experience  in  the  north  of 
Africa,  states  that  eye  complications  occur  in  10  per  cent, 
of  cases  of  malaria,  whilst  more  recently  (in  1919) 
Kirkpatrick  (2),  at  that  time  in  Madras,  stated  "I  have  not 
been  able  to  assign  malaria  as  a  cause  of  any  fundus 
disease,  although  I  think  it  is  sometimes  the  cause  of 
dendritic  ulcer  of  the  cornea,  or  some  super- 
ficially placed  interstitial  keratitis."  Elliot,  in  his  Manual 
of  Tropical  Ophthalmology  (3) — the  first  text-book  which 
attempts  to  deal  in  a  systematic  fashion  with  ocular 
complications  of  tropical  diseases — expresses  himself  as 
somewhat  sceptical  of  Poncet's  findings,  and  later  on 
states,  "  There  is  plainly  a  conflict  of  opinion  as  to  the  true 
a.*tiology  of  retinal  luemorrhages  in  malaria,"  that  is,  as  to 
whether  these  ha'iiKn-rhages  are  actually  caused  by  the 
malarial  parasite  or  are  simply  due  to  the  severe  ana3mia 
that  occurs  in  many  cases  o(  the  disease.      Perliaps  I  may 
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he  excused  if  I  state  my  own  experience  in  the  first  place. 
During  the  years  1916,  1917  and  1918  1  happened  to 
have  a  large  number  of  troops  suffering  fi-oni  ocular 
<lisease  and  also  infected  with  malaria  under  my  cliarge. 
'i'hese  cases  had  all  been  infected  in  Macedonia,  and 
included  cases  of  infection  wiJi  Plasmodium  vivax,  and 
■others  infected  with  I'lasmodiiim  falriparum.  In  brief, 
the  ocular  conditions  occurring  in  malarial  patients, 
which  1  attribute  to  tlie  inalariai  infection,  are  the 
following  : — 

(1)  Dendritic,  or  linrpetic  keratitis. 

(2)  .4  deep-seated  central  pareiicJnjnKifon.s  keratitis,  in 
my  experience  always  unilateral — called  l)\'^  Fuchs  (4) 
**'  Keratitis  Proj undo,"  and  by  Maxwell  (o)  "  Discoid 
Keratitis." 

(3)  Retinal  and  pre-retinnl  liamiorrJtages.  These  may 
in    some    cases    give   rise   to   new   formation  of  connective 

^tissue,  either  in  the  retina  itself,  as  pointed  out  by  J. 
Herbert  Fisher  (6),  or  in  the  vitreous,  causing  retinitis 
jjroliferans. 

(4)  Optic  neuritis,  generally  accompanied  by  retinal 
hemorrhages,  sometimes  quite  definitely  not  so  accompanied. 

(5)  Lagupiithalmos,  i.e.  paresis  or  paralysis  of  the 
seventh  cranial  nerve. 

In  passing  I  may  state  that  I  have  not  been  able  to 
make  up  my  mind  that  malaria  was  the  cause  of  any  case 
of  uveitis  I  ever  saw,  although  it  has  been  shown  by 
Dudgeon  (7)  that  the  malarial  parasite  was  present  in 
large  numbers  in  the  vessels  of  the  iris  of  a  case  of 
malignant  malai-ia  that  he  examined  post  mortem. 

With  regard  to  (1)  dendritic  or  herpetic  keratitis:  — 
.  It  is,  I  think,  fairly  generally  agreed  now  that  this 
condition  may  be  brought  about  by  malaria,  just  as, 
apparently,  it  may  be  produced  by  influenza,  cold  in  the 
head,  and  other  pyrexial  conditions.  It  is,  of  course, 
quite  a  separate  condition  from  herpes  zoster  ophthalmicus, 
just  as  herpes  labialis  (or  facialis)  is  a  condition  different 
from  herpes  zoster  generally  (8).      It  is  interesting  to  note 
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that  22  per  cent,  of  my  cases  gave  a  definite  histoiy  of 
herpes  facialis  (not  herpes  zoster  ophthalmicus).  In  all 
I  saw  63  cases  of  keratitis  herpetiformis,  and  of  these,  4t5, 
i.e.  73  percent.,  gave  a  clear  history  of  no  previous  eye 
trouble.  The  ocular  condition  might  arise  on  the  same 
day  as  the  initial  malarial  attack,  or  long  after  it.  In  mj'- 
experience  the  condition  is  invariably  unilateral.  In  most 
cases  in  which  data  were  available  the  infection  was  with 
Plasmodium  vivax,  but  in  one  case  it  was  quite  definitely 
due  to  the  parasite  of  malignant  subtertian  malaria. 

(2)  The  other  form  of  keratitis  which  I  have  alluded 
to  is  an  interstitial,  i.e.  parenchT/matous  form,  the  corneal 
epithelium  not  being  affected  in  the  ordinary  course  of 
events.  Altogether  I  saw  four  cases  of  this  condition. 
In  each  one  the  Wassermann  test  was  negative,  and 
careful  examination  failed  to  reveal  the  presence  of  any 
of  the  stigmata  of  congenital  syphilis.  Moreover,  in 
every  case  the  keratitis  was  unilateral.  In  each  case 
the  parasite  of  benign  tertian  fever  was  found  in  the 
blood.  This  type  of  keratitis  progresses  extremely  slowly 
in  mj  experience,  the  duration  of  the  inflammatory  period 
averaging  three  months,  and  a  permanent  corneal  opacity 
is  left,  which,  being  centrally  situated,  gives  rise  to  a. 
good  deal  of  interference  with  vision.  In  one  case  that  I 
had  the  opportunit}'  of  observing  over  a  period  of  two 
years,  the  central  scar  was  still  present  at  the  end  of 
that  time,  vision  being  reduced  to  less  than  ^-q,  although 
all  signs  of  active  inHammation  had  long  since  disappeared 
from  the  e^'e. 

(3)  The  occurrence  of  Juvinorrhages  in  or  fnnn  the  retlua 
in  cases  of  malaria  is  fairly  generally  conceded,  but  their 
exact  causation  has  for  long  been  a  matter  of  doubt. 
Thus  Edgar  Smitli  (9),  working  at  Salonica  during  tlie 
war,  rather  tended  to  the  opinion  that  they  occurred  only 
in  cases  in  which  the  red  cell  count  was  below  3  million 
cells  per  c.mm.,  and  in  which  the  cause  might  fquite 
readily  have  been  anaitnia  only.  More  recently,  however, 
Dudgeon  (7)  has  shown  that  tlie  malai-ial  parasite  may  be- 
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present  in  the  vessels  of  tlie  optic  nerve  and  retina,  and 
It  is  probable,  as  Herbert  Fisher  suggests  (6),  that  the 
true  cause  of  the  retinal  hteniorrhages  is  to  be  found  in 
the  blocking  of  the  respective  vessels  witli  the  malarial 
parasite.  Fisher  himself  has  published  a  case  of  connec- 
tive-tissue fortnation  in  the  macular  region,  which,  he 
believes,  resulted  from  the  organisation  of  a  film  of  blood 
extravasated  from  an  obstructed  retinal  vein.  My  own 
experience  tallies  exactly  with  this. 

In  all  I  saw  some  ten  cases,  the  nature  of  which  may 
very  well  be  explained  by  the  occurrence  of  hsomorrhage 
from  obstructed  retinal  veins — six  cases  of  ha.'morrhao-e 
only,  including  one  of  subhyaloid  haemorrhage  and  two 
others  in  which  haemorrhage  into  the  vitreous  had  occurred 
and  had  been  followed  by  retinitis  proliferans.  The  other 
four  of  these  ten  cases  showed  optic  neuritis  in  addition  to 
retinal  hgemorrhages.  It  is  interesting  to  note  that  while 
some  of  these  cases  appeared  to  be  due  to  the  parasite  of 
malignant  subtertian  malaria,  others  showed  the  presence 
of  Plasmodium  vivax  only  in  the  blood. 

(4)  In  addition  to  these  I  saw  seven  cases  of  optic 
neuritis  (in  all  cases  except  one,  bilateral)  Avithout 
haemorrhages,  and  two  cases  of  post-neicritic  atrophy  both 
of  which  gave  a  negative  Wassermann  reaction  and  had 
I'etinal  arteries  of  normal  calibre,  so  that  it  would  appear 
that  these  cases  of  atrophy  were  due  neither  to  syphilis 
nor  quinine. 

(5)  Lastly,  I  should  like  to  bring  before  your  notice 
four  cases  of  lagoplithalmos,  which  I  attribute  to  malarial 
infection.  One  of  these  had  had  cerebral  malaria,  and  in 
addition  to  lagophthalmos  there  was  nystagmus.  These 
manifestations  only  commenced  when  convalesence  from 
tlie  attack  of  cei*ebral  malaria  was  well  established. 
ATiother  case  developed  facial  paralysis  some  weeks  after 
an  attack  of  benign  tertian  malaria,  and  was  interesting 
in  that  a  subsequent  attack  of  ague  considerably  aggra- 
vated the  facial  paralysis. 

I  fear  that  my  descriptions  of  the  vaiioii^;  conditions  has 
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been  somewhat  superficial,  but  in  the  limited  time  at  my 
disposal  it  has  not  been  possible  to  go  into  the  subject- 
more  thoroughly. 
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Dr.  S.  A.  H.  SoLiMAN. — It  is  not  enough  to  exclude 
syphilis,  but  tubercle  also  must  be  excluded  by  Von 
Pirquet's  test  before  ascribing  these  cases  of  parenchy- 
matous keratitis  to  malaria. 

Dr.  M.  A.  Bakly. — I  may  here  report  the  case  of  a 
soldier,  sent  to  me  at  Asswan  from  Haifa,  who  had  an 
attack  of  malaria,  and  was  given  quinine  injections. 
Though  cured  of  his  malaria,  the  poor  man  totally  lost  his 
vision.  Fundus  examination  showed  an  atrophied  disc 
with  slightly  contracted  vessels.  Was  the  atrophy  due  to 
the  effect  of  (juininc  or  was  it  caused  by  the  malaria  ?  I 
could  not  decide. 
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